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Preface

The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based
Practice Centers (EPCs), sponsors the development of systematic reviews to assist public- and
private-sector organizations in their efforts to improve the quality of health care in the United
States. These reviews provide comprehensive, science-based information on common, costly
medical conditions, and new health care technologies and strategies.

Systematic reviews are the building blocks underlying evidence-based practice; they focus
attention on the strength and limits of evidence from research studies about the effectiveness and
safety of a clinical intervention. In the context of developing recommendations for practice,
systematic reviews can help clarify whether assertions about the value of the intervention are
based on strong evidence from clinical studies. For more information about AHRQ EPC
systematic reviews, see www.effectivehealthcare.ahrqg.gov/reference/purpose.cfm.

AHRQ expects that these systematic reviews will be helpful to health plans, providers,
purchasers, government programs, and the health care system as a whole. Transparency and
stakeholder input are essential to the Effective Health Care Program. Please visit the Web site
(www.effectivehealthcare.ahrg.gov) to see draft research questions and reports or to join an
email list to learn about new program products and opportunities for input.

We welcome comments on this systematic review. They may be sent by mail to the Task
Order Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither Road,
Rockville, MD 20850, or by email to epc@ahrg.hhs.gov.

Carolyn M. Clancy, M.D. Jean Slutsky, P.A., M.S.P.H.

Director Director, Center for Outcomes and Evidence
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality
Stephanie Chang, M.D., M.P.H. Suchitra lyer, Ph.D.

Director, EPC Program Task Order Officer

Center for Outcomes and Evidence Center for Outcomes and Evidence

Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality
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Migraine in Children: Preventive Pharmacologic
Treatments

Structured Abstract

Objectives. To assess the comparative effectiveness and safety of preventive pharmacologic
treatments for community-dwelling children with episodic or chronic migraine.

Data sources. We searched major electronic bibliographic databases, including Medline® and
Cochrane Central Register of Controlled Trials, and trial registries up to May 20, 2012.

Review methods. We performed a systematic review of original studies published in English
that examined episodic or chronic migraine and rates of complete cessation or reduction of
monthly migraine frequency by >50 percent, reduction in migraine-related disability, and
improvement in quality of life with off-label drugs. (No preventive drugs were approved in
children.) Also eligible were studies that compared drugs with nonpharmacologic interventions
or drug management programs. We calculated absolute risk differences, pooled them with
random-effects models, and calculated numbers of outcome events attributable to treatment
effects per 1,000 treated.

Results. Prevention of episodic migraine in children was examined in 24 publications of
randomized controlled trials (RCTSs) that enrolled 1,578 children and in 16 nonrandomized
studies. Evidence was low strength due to risk of bias and imprecision. Propranolol was
estimated to result in complete cessation of migraine attacks in 713 per 1,000 children treated
(95-percent confidence interval [Cl], 452 to 974) (one RCT). Trazodone (one RCT) and
nimodipine (one RCT) decreased migraine days more effectively than placebo. Topiramate (two
RCTs), divalproex (one RCT), and clonidine (one RCT) were no more effective than placebo in
preventing migraine. Sodium valproate demonstrated no significant differences for migraine
prevention or migraine-related disability compared with propranolol (two RCTS) or topiramate
(one RCT). Metoprolol tended to be less effective than stress management in preventing
migraine or reducing migraine severity (one RCT). Propranolol had less effect than self-hypnosis
on absolute number of migraine attacks (one RCT). Multidisciplinary drug management was
more effective than usual care in preventing migraine in children and adolescents (one RCT), but
the effect was not sustained at 6 months. Divalproex sodium (one RCT) resulted in treatment
discontinuation due to adverse effects more often than placebo. Treatment discontinuation due to
adverse effects did not differ between topiramate (two RCTSs), trazodone (one RCT), propranolol
(one RCT), or clonidine (one RCT) and placebo. Topiramate increased risk of paresthesia, upper
respiratory tract infection, and weight loss. No RCTs examined prevention of chronic migraine
in children.

Conclusions. Limited low-strength evidence suggests that propranolol was more effective than
placebo for preventing episodic migraine in children, with no bothersome adverse effects that
could lead to treatment discontinuation. Long-term preventive benefits are unknown both for
drugs and nonpharmacologic interventions. No studies examined quality of life or provided
evidence for individualized treatment decisions. Future randomized trials of drugs with favorable
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benefits-to-harms ratio in adults are needed to identify effective and safe treatments to prevent
episodic and chronic migraine in children.
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Executive Summary

Introduction

The Agency for Healthcare Research and Quality (AHRQ) commissioned the Minnesota
Evidence-based Practice Center (EPC) to conduct a review of preventive pharmacologic
treatments for migraine. This review of migraine prevention is presented in two parallel reports,
one focusing on children and one on adults. Here we address migraine prevention in children 6 to
18 years old.

According to the International Classification of Headache Disorders, second edition (ICHD-
I1), migraine is a common disabling primary headache disorder manifesting in attacks that last
from 4 to 72 hours.>? Migraine headaches range from moderate to very severe® and are
sometimes debilitating.* In the United States, episodic migraine affects 5 percent of boys>® and
7.7 percent of girls.”® According to the American Migraine Prevalence and Prevention Study (a
large national cohort study), childhood migraine is more prevalent in lower income families, and
adolescent migraine is more prevalent in whites than in African Americans.’

Migraine frequency is classified as either episodic or chronic? according to the number of
monthly migraine days, with episodic being <15 days, and chronic being>15 days. Migraine
may also be described as chronic when attacks recur over long periods of time. Chronic migraine
affects 2 percent of children and adolescents.’

Both migraine types significantly affect children’s physical, psychological, and social well-
being, and can impose serious lifestyle restrictions.” The majority of adolescents with chronic
migraine have some related disability. Yet, according to the Chronic Daily Headache in
Adolescents Study (C-dAS), less than half of adolescents with chronic migraine had visited a
health care provider for the condition, and fewer than one in five had taken medications to
prevent headaches during the previous month.? Approximately 31 percent of children with
migraine had missed at least 1 day of school in the previous 3 months due to migraine.*
Childhood migraine has also been shown to impair learning and school productivity by 50
percent or more.*

Migraine treatments aim either to ameliorate acute attacks or prevent attacks. Many children
with frequent or severe migraine need preventive treatment. Our review focuses on preventive
treatments for childhood migraine. The Food and Drug Administration (FDA) has approved no
drugs for migraine prevention in children; therefore, pediatricians prescribe drugs approved for
adults or off-label drugs (approved for clinical conditions other than migraine prevention). The
off-label drug classes that were used cause common and serious adverse effects, including
metabolic and hormonal abnormalities.**™ Preventive pharmacologic treatments for migraine in
children should be based on the efficacy and safety of the drugs, whether approved for adults or
used off label.

Preventive treatment aims to eliminate headache pain. Often, however, some pain persists;
therefore, treatment success is usually defined by a decrease in migraine frequency of >50
percent after 3 months.® In addition to pain relief, preventive drugs can decrease severity of
migraine attacks and reduce restrictions in daily activities and schooling.
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Scope

Our review focuses on the comparative effectiveness and safety of drugs (approved for use in
the United States) for preventing migraine attacks in children seen in ambulatory care settings.
Our results may help inform treatment recommendations.

During the topic refinement stage, we solicited input from Key Informants representing
medical professional societies/clinicians in the areas of neurology and primary care, consumers,
scientific experts, and payers to help define the Key Questions.’® The Key Questions were then
posted for public comment for 4 weeks from April 12, 2012, to May 10, 2012, and the comments
received were considered in the development of the research protocol. We next convened a
Technical Expert Panel (TEP) comprising clinical, content, and methodological experts to
provide input in defining populations, interventions, comparisons, and outcomes, and in
identifying particular studies or databases to search. The Key Informants and members of the
TEP were required to disclose any financial conflicts of interest greater than $10,000 and any
other relevant business or professional conflicts. Any potential conflicts of interest were
balanced or mitigated. Neither Key Informants nor members of the TEP performed analysis of
any kind, nor did any of them contribute to the writing of this report. Members of the TEP were
invited to provide feedback on an initial draft of the review protocol, which was then refined
based on their input and that of outside reviewers, reviewed by AHRQ, and posted for public
access on the AHRQ Effective Health Care Web site.

We chose not to synthesize studies of the drug flunarizine because the FDA has not approved
it. Efficacy of nonpharmacologic preventive treatments was beyond our scope. We conducted a
comprehensive literature review following the principles in the “Methods Guide for
Effectiveness and Comparative Effectiveness Reviews” (Methods Guide) developed by the
AHRQ EPC Program'’*® and the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines for systematic reviews. We registered the protocol for our
review (protocol registration number CRD42011001858, available at
www.crd.york.ac.uk/prospero/display_record.asp?ID=CRD42011001858).*

Key Questions

Key Question 1: What are the efficacy and comparative effectiveness of

pharmacologic treatments for preventing migraine attacks in children?

a. How do preventive pharmacologic treatments affect patient-centered and intermediate
outcomes when compared with placebo or no active treatment?

b. How do preventive pharmacologic treatments affect patient-centered and intermediate
outcomes when compared with active pharmacologic treatments?

c. How do preventive pharmacologic treatments affect patient-centered and intermediate
outcomes when compared with active nonpharmacologic treatments?

d. How do preventive pharmacologic treatments combined with nondrug treatments affect
patient-centered and intermediate outcomes when compared with pharmacologic
treatments alone?

e. How might dosing regimens or duration of treatments influence the effects of the
treatments on patient-centered outcomes? How might approaches to drug management
(such as patient-care teams, integrated care, coordinated care, patient education, drug
surveillance, or interactive drug monitoring) influence results?

ES-2



Key Question 2: What are the comparative harms from pharmacologic

treatments for preventing migraine attacks in children?

a. What are the harms from preventive pharmacologic treatments when compared with
placebo or no active treatment?

b. What are the harms from preventive pharmacologic treatments when compared with
active pharmacologic treatments?

c. How might approaches to drug management (such as patient-care teams, integrated care,
coordinated care, patient education, drug surveillance, or interactive drug monitoring)
improve safety of the treatments?

Key Question 3: Which characteristics of children predict the effectiveness
and safety of pharmacologic treatments for preventing migraine attacks?

Methods

We followed an a priori research protocol that we developed with the clinical and
methodological input of the TEP. The protocol followed the Effective Health Care Program’s
Methods Guide.

Literature Search Strategy

We used the standard methods developed by the AHRQ EPC program.'’*® We searched
several bibliographic databases, including MEDLINE® (via Ovid and PubMed®), the Cochrane
Library, SCIRUS, the FDA Web site, clinical trial registries, and reference lists of published
reviews to find ongoing, completed, and published trials of migraine prevention in children.

Eligibility

Three investigators independently determined study eligibility, resolving disagreement in
discussions until consensus was achieved.?*%

We determined eligibility according to the PICOTS (population, intervention, comparator,
outcomes, timing, and settings) framework. We defined the target population as community-
dwelling children with episodic migraine, chronic daily headache, or chronic migraine defined
according to criteria set by the International Headache Society.?? We formulated a list of eligible
interventions after discussions with Key Informants and technical experts and after consideration
of public comments. Eligible comparators included pharmacologic, nonpharmacologic, and
combined preventive treatments. We defined eligible intermediate and patient-centered outcomes
(presented in the analytical framework, Figure A).

To assess benefits, we included randomized controlled trials (RCTs) published in English up
to May 20, 2012. We reviewed original clinical studies that included children with migraine,
comorbid headache disorders, or tension headache as long as migraine prevention was examined.
To assess harms of treatments we included published and unpublished RCTs and nonrandomized
studies of the adverse effects of drugs in children with migraine.?’ We defined harms as the
totality of all possible adverse consequences of an intervention. We analyzed harms regardless of
how authors perceived the causality of treatments.

We excluded studies of treatments aimed at acute migraine attacks, studies that involved
patients with migraine variants (e.g., basilar migraine, childhood periodic syndromes, retinal
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migraine, complicated migraine, and ophthalmoplegic migraine), and patients who were
hospitalized or in emergency rooms. We also excluded hemiplegic migraine, a
pathophysiologically distinct disorder with its own classification. We excluded studies that
included some pediatric patients with migraine but did not separately report the outcomes,
studies that involved surgical treatments for migraine, preclinical pharmacokinetic studies of
eligible drugs, studies that examined the pathophysiology of migraine and reported instrumental
measurements or biochemical outcomes, and studies that examined eligible drugs on populations
with other diseases. Studies evaluating the efficacy of nonpharmacologic treatments or economic
outcomes were beyond the scope of this review.

Data Extraction

Researchers used standardized forms to extract data (available at
https://netfiles.umn.edu/xythoswfs/webui/_xy-21041343 1-t zdhvSpvy). For each trial, one
reviewer extracted the data and a second reviewer checked the abstracted data for accuracy. We
assessed errors by comparing established ranges for each variable and data charts from the
original articles. Any detected discrepancies were discussed.

We abstracted the information relevant to the PICOTS framework (Figure A). We abstracted
minimum datasets to reproduce the results presented by the authors. For categorical variables we
abstracted the number of events among treatment groups to calculate rates, relative risk, and
absolute risk differences (ARDs). Means and standard deviations of continuous variables were
abstracted to calculate mean differences with a 95% confidence interval (ClI).

For RCTs in the quantitative analysis set, we abstracted the number randomized to each
treatment group as the denominator to calculate estimates by applying intention-to-treat
principles. We abstracted the time when the outcomes were assessed as weeks from
randomization and time of followup after treatments.

We abstracted inclusion and exclusion criteria, drug regimen and doses, and patient
characteristics that can modify treatment effects, including demographics, baseline frequency,
severity, and prior treatment status. We abstracted the migraine definition used in each study. We
abstracted sponsorship of the studies and conflict of interest of the authors.
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Figure A. Analytical framework
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Key Question 1: What are the efficacy and comparative effectiveness of pharmacologic treatments for preventing migraine attacks in children?
Key Question 2: What are the comparative harms from pharmacologic treatments for preventing migraine attacks in children?

Key Question 3: Which characteristics of children predict the effectiveness and safety of pharmacologic treatments for preventing migraine attacks?
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Risk-of-Bias Assessment
We evaluated the risk of bias in individual studies according to study design using criteria
from the Cochrane risk-of-bias tool in interventional studies:
e Random allocation of the subjects to treatment groups
e Masking of the treatment status
e Adequacy of allocation concealment
e Adequacy of randomization according to baseline similarity of the subjects in treatment
groups by demographics, migraine frequency and severity, and response to previous
treatments
e Intention-to-treat principles
e Selective outcome reporting when compared with the posted protocols (when trials were
registered) or with the methods sections in the articles
We assumed a low risk of bias when RCTs met all of the risk-of-bias criteria, a medium risk
of bias if one criterion was not met, and a high risk of bias if two or more criteria were not met.
We concluded an unknown risk of bias for studies with poorly reported risk-of-bias criteria.
Since all outcomes in the review were self-reported, masking of outcome assessment was not
essential in evaluating risk of bias, but masking of treatment was. Masking of treatment status
was not feasible for RCTs that examined nondrug therapies as comparators; therefore, we did not
include it in risk-of-bias assessment for those studies. We appraised risk of bias in
nonrandomized studies according to selection, attrition, and detection biases.
We evaluated disclosure of conflict of interest by the authors of individual studies and
funding sources but did not use this information to downgrade the quality of individual studies.

Data Synthesis

We summarized the results into evidence tables. We focused on the patient-centered
outcomes of reduction in migraine attack rate by >50 percent from baseline, quality of life,
patient satisfaction, and composite outcomes, which included migraine frequency and severity.
We incorporated risk of bias in individual studies into the evidence synthesis using individual
risk-of-bias criteria rather than a global score or a ranking category of overall risk of bias.

Using Meta-Analyst and STATA® software, we calculated the relative risk and absolute risk
difference from the abstracted events and the mean differences in continuous variables from the
reported means and standard deviations. We evaluated statistical significance at a 95%
confidence level.

Pooling criteria for Key Questions 1 and 2 included the requirement that studies examined
the same active drug treatments and comparators and used the same definitions of the outcomes.
We calculated Cohen standardized mean differences for different continuous measures of the
same outcome. We did not pool RCTs with nonrandomized studies or studies of different
pharmacologic drug classes with each other.

We tested consistency in the results by comparing the direction and strength of the
association. We assessed heterogeneity in results with chi-square and I-squared tests. Using the
random-effects model, we incorporated into the pooled analysis any differences between trials in
patient populations, baseline rates of the outcomes, dosage of drugs, and other factors.

We calculated the number needed to treat to achieve one event of a patient-centered outcome
as the reciprocal of statistically significant ARDs in rates of outcome events in the active and
control groups. We calculated means and 95% Cls for the number needed to treat as the
reciprocal of pooled ARDs when ARDs were significant. The number of avoided or excess
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events per population of 1,000 was the difference between the two event rates multiplied by
1,000.

We focused on direct comparisons and synthesized evidence from head-to-head comparative
effectiveness studies. We did not attempt to conduct network meta-analysis of sparse data.

Grading the Evidence for Each Key Question

We assessed strength of evidence according to risk of bias, consistency, directness, and
precision for patient-centered outcomes, including 100 percent or >50 percent reduction in
monthly migraine frequency, patient global assessment of treatment success, rates of clinically
important improvement in migraine-related disability, and quality of life.”® We also assessed
treatment discontinuation due to harms. We defined treatment effect estimates as precise when
pooled estimates had reasonably narrow 95% Cls or pooled samples had >300 events.?* We did
not include justification of the sample size into grading of the evidence, nor did we conduct post
hoc statistical power analysis. We defined reporting bias as either publication bias, selective
outcomes reporting, or multiple publication bias. We did not perform formal statistical tests to
quantify the biases.

When evidence was available, we assessed dose-response association and strength of
association in nonrandomized studies. We evaluated the strength of the association a priori,
defining a large effect as having relative risk >2 and a very large effect as having relative risk
>5.21 We defined low magnitude of effect as having relative risk that was significant but <2.

We defined high strength of evidence on the basis of consistent findings from well-designed
RCTs. We downgraded strength of evidence to moderate if one of the four criteria for strength of
evidence (risk of bias, directness, consistency, and precision) was not met. We downgraded
strength of evidence to low if two or more criteria were not met. We assigned a low level of
evidence to nonrandomized studies and upgraded strength of evidence for strong or dose-
response associations. We defined evidence as insufficient when a single study with high risk of
bias examined treatment effects or associations.

Our presentation of results includes reproducible statistical estimates of treatment effects and
strength-of-evidence evaluation of benefits and harms for informed decisionmaking.

Assessing Applicability

We estimated applicability of the sample by evaluating the selection of children with
migraine.? Studies of community-dwelling children who received drug treatments with 6 months
or more followup had high applicability, as did large observational cohorts based on national
registries, population-based effectiveness trials, and nationally representative administrative and
clinical databases.

Results

Of 510 retrieved references, we excluded 104 as not relevant at screening, and we reviewed
full texts of 312. Of these, we included 24 references of RCTs, two abstracts of RCTs, and 16
nonrandomized studies. We did not grade the strength of evidence from two flunarizine RCTs
because the FDA has not approved this drug (although it is commonly used outside the United
States).

Of 14 completed clinical trials registered in ClinicalTrials.gov, 4 were published.
Publications occurred 1.8+1.2 years after study completion. Completion dates were missing for
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three completed unpublished studies of divalproex. Of nine phase 3 studies involving exclusively
children, none posted the results on ClinicalTrials.gov. The results were not available for 4,001
subjects enrolled in studies involving children or 1,093 children enrolled in exclusively pediatric
studies.

Eligible trials enrolled on average 76 children (14 to 305) and aimed to examine prevention
of episodic migraine and adverse effects. Few trials reported statistical power to detect
statistically significant differences in outcomes.

Applicability

The results from the eligible studies were applicable to the target population. Most trials were
conducted in Western countries and recruited children and adolescents in clinics. Only two trials
recruited participants from the community. White girls made up more than half of all enrolled
subjects. Many enrolled subjects were overweight according to their mean age and mean body
mass index. Enrolled subjects had migraines for an average 3.6 years and suffered from an
average of eight monthly migraine attacks. Most trials defined migraine according to the
International Headache Society diagnostic criteria. Reporting of other characteristics of children
was poor. More than half the trials did not report family history of migraine, children’s
socioeconomic status, baseline comorbidity, prior treatments, overuse of drugs for acute
migraine, or adherence to assigned treatments. The trials lasted an average of 20 weeks (ranging
from 6 to 35 weeks). Attrition rates with drugs averaged 6.9 percent.

Risk of Bias

Of all included trials, we concluded low risk of bias in nine RCTs, medium risk of bias in six
RCTs, and unclear risk of bias in five RCTs. Most trials were double blind; however,
randomization was adequate in just 12 trials. Risk of bias was associated with the journals of
publication and with funding of the trials. Industry-funded RCTs had lower risk of bias than
trials funded by grants or by combined or other sources.

We concluded high risk of bias in 16 nonrandomized studies that failed to address selection
bias in their analyses.

Key Question 1. What are the efficacy and comparative effectiveness of
pharmacologic treatments for preventing migraine attacks in children?

Key Question la. How do preventive pharmacologic treatments affect
patient-centered and intermediate outcomes when compared with placebo
or no active treatment?

Tables A and B present: (1) information from included RCTs on reduction in migraine
frequency by >50 percent and treatment discontinuation due to adverse effects, (2) strength of
evidence, and (3) number of events attributable to drug administration per 1,000 treated children.
Table C presents our conclusions about effectiveness of pharmacologic treatments for preventing
episodic migraine in children. Eligible trials defined clinically important migraine prevention as
a complete cessation of migraine attacks and a reduction in monthly migraine frequency by
either >50 or 75 percent. Here we present the effects of the drugs on patient-centered and
intermediate outcomes.
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Table A. Effects of preventive pharmacologic treatments on reduction in monthly migraine attacks

Attributable

. Absolute Number Strength of
Rate Rate Relative Risk Needed Events per Evidence
QOutcome Active Control RCTs Children | Active, | Control, Risk Difference To Treat 1,000 (Reason for
% % (95% Cl) o o Treated :
(95% CI) (95% CI) (95% Cl) Lowering)
6.3 0.71 1 713 I(_irc1)1wrecision
Propranolol Placebo 1 28 84.6 13.0 (1.7 to (0.45to (1to 2) (452 to 974) | in rglative
23.5) 0.97) risk)
Complete 0.4 013
cessation of Clonidine Placebo 1 57 107 | 241 | (01to | (03310 NS NS Low
headache 1.5) 0.06) (imprecision)
attacks - - Tow
Sodium 1.2 0.02 (medium risk
Propranolol 2 183 17.1 15.4 (0.6 to (-0.09 to NS NS )
valproate 2.2) 0.12) of bias,
) ) imprecision)
B on by 13 0.15 Moderate
=R Topiramate Placebo 2 298 58.2 45.7 (0.9to (-0.06 to NS NS (medium risk
migraine attack 1.8) 0.37) of bias)
frequency ) )
Reduction by
. . 11 0.04
0,
250% in Divalproex Placebo 1 305 490 | 450 | (08to | (-0.12to NS NS Low
migraine attack sodium 1.5) 0.20) (imprecision)
frequency ) )
Reduction by 34 0.08
o i . .
275% in Propranolol Placebo 1 28 7.7 0.0 02t | (0.1lto NS NS Low
migraine attack 77.6) 0.26) (imprecision)
frequency ) )
1-2 migraine 1.2 0.05 Low
9 Clonidine Placebo 1 57 32.1 27.6 (0.5t0 (-0.19to NS NS . -
frequency/month 2.6) 0.28) (imprecision)
Redouction by 0.9 007 Low
S . . . . . .
250% in Sodium Propranolol 2 183 69.5 743 ©7t0 | (-0.30to NS NS (medium risk
migraine attack | valproate 1.2) 0.15) of bias,
frequency ) ) imprecision)
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Table A. Effects of preventive pharmacologic treatments on reduction in monthly migraine attacks (continued)

Attributable

Rate Rate Relative Absolute Number Events per Strength of
. . . . Risk Needed b Evidence
QOutcome Active Control RCTs Children | Active, | Control, Risk Diff ToT 1,000 R f
% % (95% CI) ifference o Treat Treated ( eason for
(95% ClI) (95% ClI) (95% CI) Lowering)
Progressive
Metoprolol® {I(’a{:ll?r)l( iiﬂof 1 28 385 | 800 (ooésto (-(_)Ofgzto 2 -415 (L“O”Vg'ear risk
P g ' ' ' ' (-12to-1) | (-748t0 -82) | of bias,
Reduction by stress 1.0) -0.08) imprecision)
250% in the ga”rf‘gl.eme”t
headache index? ephalic Low
vasomotor 0.7 -0.15 (unclear risk
Metoprolol feedback + 1 28 38.5 53.3 (0.3t0 (-0.51 to NS NS of bias
stress 1.7) 0.22) ) -
imprecision)
management
Reduction in
need for 1.5 0.16 Low
temporary drug Clonidine Placebo 1 57 50.0 34.5 (0.8 to (-0.10 to NS NS (imprecision)
therapy for 2.7) 0.41) P
single attacks
Improvement in
Pediatric . Mean Low
Migraine Sodium difference (unclear risk
P Topiramate 1 48 NA NA -0.9 NS NS X
Disability valproate (-5.6 to of bias,
Assessment ’ imprecision)
S 3.8)
core

ClI = confidence interval; NA = not applicable; NS = not significant (number needed to treat and number of attributable events were calculated for statistically significant
differences); RCT = randomized controlled trial
%Intensity of headache episodes.
®Bold = significant differences at 95% CI when the 95% CI of attributable events does not include 0.
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Table B. Treatment discontinuation due to adverse effects with migraine preventive drugs versus placebo in children

Absolute Risk Number Attributable Strength of
Dru RCTs Children Rate With Rate With Relative Risk Difference Needed To Events per Evidence
9 Drug, % Placebo, % (95% CI) (95% Cl) Treat 1,000 Treated | (Reason for
0 (95% CI) (95% CI) Lowering)
Divalproex Low
sodium, 1 148 9.3 1.4 6.8 (0.9to 54) | 0.08 (0.01to 0.16) | 13 (7 to 111) 80 (9 to 151) - -
1,000 mg® (imprecision)
Low
Topiramate, . (imprecision,
50-200 mg 2 298 7 35 2.1(0.7t06.3) | 0.04 (-0.02t0 0.1) NS NS medium risk
of bias)
Low
. 3.1 (medium risk
Magnesium 1 118 5.2 1.7 (0.3 10 29.0) 0.04 (-0.03 to 0.10) NS NS of bias,
imprecision)

Cl = confidence interval; NS = not significant; number needed to treat and number of attributable events were calculated for statistically significant differences);

RCT = randomized controlled trial

?Bold = significant differences at 95% confidence level when the 95% CI of attributable events does not include 0.
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Table C. Evidence of migraine prevention in children: results from randomized controlled trials (RCTs)

Strength of

Outcome Active Control RCTs Conclusion (I_Eg;gg?]cfir
Lowering)
Propranolol was better than placebo in achieving Low
Propranolol Placebo 1 . L . .
complete cessation of migraine attacks. (imprecision)
- Clonidine was not better than placebo in achieving | Low
. Clonidine Placebo 1 : S - -
Complete cessation of headache complete cessation of migraine attacks. (imprecision)
attacks . Low
Sodium valproate and propranolol had no (medium risk
Sodium valproate | Propranolol 2 significant differences in complete cessation of of bias
headache attacks. . -
imprecision)
Reduction by 250% in migraine . Topiramate, 50-200 mg/d, did not increase rate of Mode_rate .
Topiramate Placebo 2 L 'Ero (medium risk
attack frequency reduction in migraine by 250%. of bias)
Reduction by 250% in migraine Divalproex Placebo 1 Divalproex sodium, 250-1,000 mg/d, did not Low
attack frequency sodium increase rate of reduction in migraine by 250%. (imprecision)
Reduction by 275% in migraine Propranolol did not increase rate of reduction in Low
Propranolol Placebo 1 S . .
attack frequency migraine attacks by >75%. (imprecision)
- - Clonidine did not increase rate of reduction in Low
1-2 migraine frequency/month Clonidine Placebo 1 migraine. (imprecision)
. Low
Reduction by 250% in migraine . S_odl_u_m valp_roate and _propranqlol had no (medium risk
Sodium valproate | Propranolol 2 significant differences in reduction of migraine .
attack frequency o . of bias,
attack by 250% from baseline. - i
imprecision)
Progressive Low
relaxation training Metoprolol was less effective in reduction by 250% | (unclear risk
Metoprolol 1 . ; ;
+ stress in headache index. of bias,
Reduction by 250% in the management imprecision)
headache index Cephalic Metoprolol and cephalic vasomotor feedback + Low .
vasomotor L . (unclear risk
Metoprolol 1 stress management had no significant differences :
feedback + stress in reduction by 250% In headache index of bias,
management y =007 ) imprecision)
Reduction in need for temporary - Clonidine did not decrease use of drugs for acute Low
. Clonidine Placebo 1 o : -
drug therapy for single attacks migraine attacks. (imprecision)
Improvement in Pediatric Topiramate and sodium valproate had no I(_lj)r\:zlear risk
Migraine Disability Assessment Topiramate Sodium valproate 1 significant differences in Pediatric Migraine of bias
Score Disability Assessment Score. . -
imprecision)

RCT = randomized controlled trial
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Off-Label Pharmacologic Agents: Antiepileptic Drugs

Topiramate

Topiramate, 50 to 200 mg/day, was no more effective than placebo in reducing monthly
migraine attacks by >50 percent (two RCTs of 298 children, moderate-strength evidence).
Topiramate increased the likelihood of >75 percent reduction in migraine days more often than
placebo in a single double-blind RCT. Using this statistically significant risk difference, we
estimated that 181 children (95% CI, 52 to 311) per 1,000 treated would experience a reduction
of at least 75 percent in migraine days due to topiramate, 200 mg/day.

Divalproex Sodium

Divalproex sodium, 250 to 1,000 mg/day, was no more effective than placebo in reducing
monthly migraine attacks by >50 percent in one RCT with low risk of bias (305 children, low-
strength evidence). Divalproex sodium in doses of 250, 500, or 1,000 mg/day was no better than
placebo in decreasing migraine days or decreasing use of drugs for acute attacks.

Off-Label Pharmacologic Agents: Beta Blockers

Propranolol resulted in a complete cessation of migraine attacks more often than placebo
(one RCT of 28 children, low-strength evidence). We estimated that 713 children per 1,000
treated (95% CI, 452 to 974) would experience complete cessation of migraine attacks with
propranolol. The same study separately examined the effectiveness of propranolol for reducing
monthly migraine attacks by >50 percent and found no difference between propranolol and
placebo.

Off-Label Pharmacologic Agents: Antidepressants

Trazodone was more effective than placebo for reducing frequency and duration of migraine
attacks by 1.6 per month and reduced duration of migraine attacks by 8.2 hours per attack (one
RCT of 40 children, low-strength evidence). No studies examined reducing monthly migraine
attacks by >50 percent or other patient-centered outcomes.

Off-Label Pharmacologic Agents: Antiadrenergic Drugs

Clonidine was no more effective than placebo for reducing migraine duration or severity, or
for reducing use of drugs for acute migraine attacks (one RCT of 57 children, low-strength
evidence). No studies examined reducing monthly migraine attacks by >50 percent or other
patient-centered outcomes.

Off-Label Pharmacologic Agents: Magnesium Oxide

A single RCT demonstrated no significant differences between magnesium oxide and
placebo for reducing migraine frequency. Magnesium oxide reduced severity of migraine attacks
relative to the placebo group. No studies examined reducing monthly migraine attacks by >50
percent or other patient-centered outcomes.
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Key Question 1b. How do preventive pharmacologic treatments affect
patient-centered and intermediate outcomes when compared with active
pharmacologic treatments?

Limited evidence from individual RCTs suggested no differences for migraine prevention
with examined drugs, including propranolol, valproate, and topiramate.

Two RCTs of 183 children examined the comparative effectiveness of sodium valproate
versus propranolol (low-strength evidence) and found no significant differences between the
drugs for complete cessation of headache attacks or >50 percent reduction from baseline
migraine frequency. One RCT of 48 children examined the comparative effectiveness of
topiramate versus sodium valproate (low-strength evidence) and found no difference in effects
for migraine frequency, intensity, or duration, or for the Pediatric Migraine Disability
Assessment Score.

Key Question 1c. How do preventive pharmacologic treatments affect
patient-centered and intermediate outcomes when compared with active
nonpharmacologic treatments?

Limited evidence from individual RCTs suggested that the beta blockers propranolol and
metoprolol were less effective that nonpharmacologic treatments, including self-administered
stress management and relaxation techniques. Two small RCTs compared drugs with active
nonpharmacologic treatments. We concluded unclear risk of bias in both trials because the
authors provided insufficient details about methodology.

One RCT examined the comparative effectiveness of metoprolol versus a nonpharmacologic
intervention that combined stress management with either: (1) progressive relaxation training or
(2) stress management training with cephalic vasomotor feedback, in which a
photoplethysmograph was used to objectively measure brain blood volume changes. Stress
management training included specific relaxation exercises in response to usual migraine triggers
such as an intrusively noisy radio program or specific tasks demanding cognitive effort. This
RCT found no significant differences between metoprolol and cephalic vasomotor feedback in
the percentage of children who improved by >50 percent in the headache index (low-strength
evidence).?® In fact, metoprolol was less effective in preventing migraine or reducing migraine
severity than stress management combined with progressive relaxation training.

One RCT of 33 children (low-strength evidence) compared the effectiveness of propranolol
versus self-hypnosis. This trial found that migraine occurred more frequently with propranolol
than with self-hypnosis.

Key Question 1d. How do preventive pharmacologic treatments combined
with nondrug treatments affect patient-centered and intermediate outcomes
when compared with pharmacologic treatments alone?

No studies compared combined treatments for migraine prevention with drugs alone.
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Key Question 1el. How might dosing regimens or duration of treatments
influence the effects of the treatments on patient-centered outcomes?

Dose-response effects of preventive antiepileptic drugs in children were examined in four
RCTs and one pooled analysis of three RCTs. All RCTs were double blind with low risk of bias.
Higher doses of topiramate (100 to 200 mg/day) did not result in significantly better migraine
prevention than lower doses. Higher doses of divalproex sodium (500 to 1,000 vs. 250 mg/day)
did not result in significantly better migraine prevention than lower doses in a single RCT that
examined this association.

Key Question 1e2. How might approaches to drug management (such as
patient-care teams, integrated care, coordinated care, patient education,
drug surveillance, or interactive drug monitoring) influence results?

Multidisciplinary drug management was more effective than usual care in preventing
migraine in children and adolescents (one RCT), but the effect was not sustained at 6 months
(one RCT of 68 children, low-strength evidence). The multimodal cognitive-behavioral training
focused on stress management (perception of own stress symptoms, coping with stress),
progressive relaxation techniques, cognitive restructuring (identification of dysfunctional
cognitions regarding headache and self-assurance strategies such as being proactive and sensitive
to one’s own needs), and problem solving. The participants communicated through email with a
multidisciplinary team of trial coordinators. The applied relaxation included progressive
relaxation, cue-controlled relaxation (triggered by a key word or an image), and differential
relaxation. We estimated that 310 children per 1,000 treated with multimodal cognitive-
behavioral training would experience >50 percent reduction in migraine frequency (95-percent
Cl, 70 to 550). The effect, however, was not sustained at 6 months of followup. Migraine
frequency and quality of life did not differ between Internet-based self-management versus an
education program.

Key Question 2. What are the comparative harms from pharmacologic
treatments for preventing migraine attacks in children?

Key Question 2a. What are the harms from preventive pharmacologic
treatments when compared with placebo or no active treatment?

Overall, 10 randomized trials and one pooled analysis of 3 RCTs examined the safety of
drugs for migraine prevention in children. The trials included 1,046 children. All RCTs were
double blinded. Based on all risk-of-bias criteria, we concluded that six RCTs had low risk of
bias and four had medium risk of bias. Sixteen nonrandomized studies reported harms of
migraine preventive drugs in children. Evidence about treatment discontinuation due to adverse
effects is presented in Table B.

Adverse Effects With Off-Label Pharmacologic Agents: Antiepileptic Drugs
Topiramate
Treatment discontinuation due to adverse effects was not more common with topiramate than

with placebo in a pooled analysis of two RCTs (low-strength evidence). Topiramate increased
risk of paresthesia, upper respiratory tract infection, and weight loss. Nonrandomized studies
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suggested that 19 percent of children discontinued topiramate treatments because of bothersome
adverse effects.

We estimated from a single RCT that 260 children per 1,000 treated with topiramate (95%
Cl, 30 to 480) would experience adverse effects. Our pooled analysis of individual adverse
effects demonstrated significant increase in risk of weight loss, paresthesia, and upper respiratory
tract infection with topiramate. We estimated that for every 1,000 children treated with
topiramate, 87 would experience unintended weight loss (95% CI, 24 to 150) and 105 would be
diagnosed with upper respiratory tract infection (95% CI, 29 to 182). Rates of adverse effects did
not differ among 50, 100, and 200 mg/day of topiramate.

Divalproex Sodium

Treatment discontinuation due to adverse effects was more common with 1,000 mg/day but
not with 250 mg/day of divalproex sodium compared with placebo in one RCT (low-strength
evidence). The analyses demonstrated that 80 children per 1,000 treated with divalproex sodium,
1,000 mg/day, would stop taking the drug due to intolerable adverse effects (95% CI, 9 to 151).
Nonrandomized studies suggested that 84 percent of children experienced adverse effects with
divalproex, and 17 percent discontinued treatment due to bothersome adverse effects.

Adverse Effects With Off-Label Pharmacologic Agents: Beta Blockers
A single RCT offered low-strength evidence that propranolol and placebo did not differ with
regard to risk of any adverse effects.

Adverse Effects With Off-Label Pharmacologic Agents: Antidepressants

A single RCT with low risk of bias offered low-strength evidence that treatment
discontinuation for any reason did not differ between the antidepressant trazodone and placebo in
40 children with migraine. One retrospective chart review demonstrated that, of 14 patients
taking amitriptyline, 36 percent discontinued it at 16 weeks due to side effects.

Adverse Effects With Off-Label Pharmacologic Agents: Magnesium Oxide

A single RCT demonstrated no difference between magnesium oxide and placebo for risk of
treatment discontinuation or for treatment discontinuation due to treatment failure or adverse
effects.

Key Question 2b. What are the harms from preventive pharmacologic
treatments when compared with other pharmacologic treatments?

A single RCT found no differences in adverse effects with topiramate and sodium valproate
when administered for 12 weeks in 48 children with migraine.

Key Question 2c. How might approaches to drug management (such as
patient-care teams, integrated care, coordinated care, patient education,
drug surveillance, or interactive drug monitoring) improve safety of the
treatments?

We found no studies that examined how drug management can improve safety of migraine
preventive medications in children.
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Key Question 3. Which characteristics of children predict the effectiveness
and safety of pharmacologic treatments for preventing migraine attacks?

We found no studies that provided evidence for individualized treatment decisions for
migraine prevention in children. No studies examined which characteristics of children
might modify the effectiveness or safety of preventive drugs.

Discussion

Our comprehensive review identified limited evidence about benefits and harms of migraine
preventive drugs in children. Limited evidence from individual RCTs suggested that only one
drug, the beta blocker propranolol, prevented migraine more effectively than placebo (Table
A).”" Other examined drugs failed to prevent migraine in children, including the antiepileptic
drugs topiramate and divalproex, the antiadrenergic drug clonidine, the antidepressant trazodone,
and magnesium oxide. Moreover, we observed greater rates of treatment discontinuation due to
adverse effects with divalproex sodium, 1,000 mg/day, and increased risk of weight loss,
paresthesia, and respiratory tract infection with topiramate.

Previously published reviews also reported bothersome adverse effects with antiepileptic
drugs in children with migraine®®®° or epilepsy.*® Off-label use of the antidepressant trazodone
did not prevent migraine in children. We could not determine the effectiveness of other
antidepressants for preventing migraine in children, nor could we determine whether adverse
effects of antidepressants are similar when used for children with migraine compared to children
with depression. We do know that antidepressants may increase risk of suicidal behavior in
children and adolescents.®! Use of off-label psychotropic drugs for migraine prevention could be
justified in children with psychiatric comorbidity;** however, trials available for review did not
report the presence of comorbid illnesses in enrolled patients.

Few included trials examined the seriousness or bothersomeness of harms with drugs.
Clinicians who must make decisions about off-label drugs for children with migraine have very
limited evidence about the balance between benefits and harms. Few clinical trials followed the
recommendations from the Task Force on Adverse Events in Migraine Trials of the International
Headache Society®® when examining the potential harms of these drugs when used in children.
Future fully powered trials involving children with migraine should examine the long-term safety
of preventive drugs regardless of how investigators perceive the causality of the drugs on
detected harms.

No studies sought to determine whether or how specific characteristics of children could
predict the effectiveness or long-term safety of drugs for migraine prevention. Treatment effects
may differ between children and adolescents, but published trials did not separately report results
for age subgroups.

In head-to-head RCTs, metoprolol and propranolol were less effective than
nonpharmacologic treatments. When both benefits and harms were analyzed, the
nonpharmacologic treatments demonstrated better benefit-to-harm ratios than the drugs.
Individualized multimodal drug management showed promising results.®* Other complex
disease-management interventions, including school-based psychological support or drug
management, have both demonstrated positive results for treating acute headache attacks, but
neither has been examined for migraine prevention.®**®* RCTs have not yet examined other drug
management interventions, including integrated care, coordinated care, patient education, drug
surveillance, and interactive drug monitoring.
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Evidence of drug benefits and harms was mostly low strength due to risk of bias and
imprecise estimates from underpowered RCTSs. The reporting quality of trials was poor; few
trials provided detailed information about prior or concomitant treatments, comorbidities, family
history, socioeconomic status, overuse of drugs for acute migraine treatment, or other important
characteristics of the children studied. On average, the trials lasted 20 weeks. Given that these
drugs are sometimes recommended for preventive use over very long periods, these trials did not
provide sufficiently long-term evidence of benefits and harms. We could not determine the
optimal duration of preventive drug treatment for children with migraine, nor could we
determine the sustained benefits and harms of these treatments.

Key Messages

e Propranolol was more effective than placebo for preventing migraine in children, with no
bothersome adverse effects that could lead to treatment discontinuation.

e Antiepileptics were no more effective than placebo in preventing migraine, but they
resulted in increased risk of adverse effects.

e Internet-based self-management with multimodal cognitive training was better than
education in preventing migraine in children and adolescents at 6 weeks but not 6 months
of followup.

e Reporting quality was poor for studies involving children.

Limitations

Our review has limitations. We did not synthesize the evidence for flunarizine because the
FDA has not approved it; however, this drug has been shown in RCTs to be effective in
preventing migraines in children. One RCT with low risk of bias suggested that flunarizine
resulted in >50 percent reduction in migraine attacks in 500 children per 1,000 treated (95% ClI,
260 to 740). A comprehensive review of nonpharmacologic treatments was beyond our scope.

Our comprehensive literature search of several databases, trial registries, and FDA reviews
detected a very low publication rate of registered completed clinical trials involving children. We
could not determine why the studies were not published. We assumed publication bias but did
not contact the investigators of completed trials for unpublished data. We did request additional
data from the sponsors of completed trials, but we received few responses. Thus, we know
neither the results from unpublished trials nor how many unregistered studies have been
conducted and never published. We relied on reported information and did not contact study
authors for additional details (such as trial design, execution, or poorly reported results we could
not reproduce).

Research Gaps

Our report offers insights for future research. Future trials should be conducted according to
the recently published Standards for Research in Child Health.3” RCTs should examine the
comparative effectiveness of multimodal drug and disease management; long-term benefits,
safety, and adherence with preventive treatments; and the role of children’s characteristics that
could modify benefits and harms of preventive drugs.

Future studies should also specifically examine the effects and risks of off-label drug use for
migraine prevention in children. Randomized trials have examined only a few pharmacologic
agents. However, practicing clinicians may prescribe many off-label drugs to treat children, and
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little is known about the comparative effectiveness or safety of the drug classes used. Large
observational studies, including the American Migraine Prevalence and Prevention Study, relied
on self-reported use of preventive medications and did not assess exact drug use or
effectiveness.’ The few available studies of off-label drug use in children show that 5 percent of
all antiepileptic drug prescriptions were for migraine.*® The National Ambulatory Medical Care
Surveys (NAMCS) from 2001 to 2004 demonstrated that 62 percent of all outpatient pediatric
visits included off-label prescriptions, 86 percent of which were for pain.*® European studies
demonstrated that overall about 30 percent of hospitalized children®’ and 40 percent of children
in outpatient settings received off-label drug prescriptions.** European observational studies
found a significantly higher risk of adverse effects with off-label drugs than other drugs and
concludeﬁ that there is an improper balance of benefits and risks with off-label drugs in pediatric
patients.

As a first step, the comparative effectiveness and safety of off-label drugs used for migraine
prevention in children should be examined by analyzing administrative databases. Such analyses
could shed light on practice patterns in migraine prevention and provide insight into the
comparative effectiveness of preventive drugs for reducing visits to emergency rooms. Based on
these analyses, RCTs could be designed to examine the drugs found to have the most favorable
ratios of benefits to harms.

Existing clinical research policy does not guarantee the availability of results from all studies
involving children. Results are unavailable for more than half of the studies involving children,
suggesting a substantial publication bias.*? Registration and posting of results on
CIinicaITziZaIs.gov should be mandatory for all studies involving children including children with
migraine.

References
1. Goadsby PJ, Raskin NH. Headache. In: 5. Diamond S, Bigal ME, Silberstein S, et al.
Fauci AS, Braunwald E, Kasper DL, et al., Patterns of diagnosis and acute and
eds. Harrison's Principles of Internal preventive treatment for migraine in the
Medicine. 17th ed. New York: The United States: results from the American
McGraw-Hill Companies; 2008:chapter 15. Migraine Prevalence and Prevention study.
o . Headache. 2007 Mar;47(3):355-63.
2. Headache Classification Subcommittee of PMID: 17371352.
the International Headache Society. The .
International Classification of Headache 6. Lipton RB, Scher Al, Kolodner K, et al.
Disorders: 2nd edition. Cephalalgia. Migraine in the United States: epidemiology
2004:24(Suppl 1):9-160. PMID: 14979299 and patterns of health care use. Neurology.
] _ _ o 2002 Mar 26;58(6):885-94.
3. Silberstein SD. Preventive migraine PMID: 11914403,
treatment. Neurol Clin. 2009 . ) ]
May;27(2):429-43. PMID: 19289224. 7. Bigal ME, Lipton RB, Winner P, et al.
Migraine in adolescents: association with
4. Solomon GD, Santanello N. Impact of socioeconomic status and family history.
migraine and migraine therapy on Neurology. 2007 Jul 3;69(1):16-25.
productivity and quality of life. Neurology. PMID: 17606878.
2000;55(9 Suppl 2):529-35. i
PMID: 11089517. 8. Hernandez-Latorre MA, Roig M. Natural

history of migraine in childhood.
Cephalalgia. 2000 Jul;20(6):573-9.
PMID: 11075841.

ES-19



10.

11.

12.

13.

14.

15.

16.

Lipton RB, Manack A, Ricci JA, et al.
Prevalence and burden of chronic migraine
in adolescents: results of the Chronic Daily
Headache in Adolescents Study (C-dAS).
Headache. 2011 May;51(5):693-706.
PMID: 21521206.

Lipton RB, Stewart WF, Diamond S, et al.
Prevalence and burden of migraine in the
United States: data from the American
Migraine Study Il. Headache. 2001 Jul-
Aug;41(7):646-57. PMID: 11554952,

Fraguas D, Merchan-Naranjo J, Laita P, et
al. Metabolic and hormonal side effects in
children and adolescents treated with
second-generation antipsychotics. J Clin
Psychiatry. 2008 Jul;69(7):1166-75.
PMID: 18588363.

Correll CU, Carlson HE. Endocrine and
metabolic adverse effects of psychotropic
medications in children and adolescents. J
Am Acad Child Adolesc Psychiatry. 2006
Jul;45(7):771-91. PMID: 16832314,

Pappagallo M, Silva R. The effect of
atypical antipsychotic agents on prolactin
levels in children and adolescents. J Child
Adolesc Psychopharmacol. 2004
Fall;14(3):359-71. PMID: 15650493.

Kumra S, Oberstar JV, Sikich L, et al.
Efficacy and tolerability of second-
generation antipsychotics in children and
adolescents with schizophrenia. Schizophr
Bull. 2008 Jan;34(1):60-71.

PMID: 17923452.

Dubois D. Toxicology and overdose of
atypical antipsychotic medications in
children: does newer necessarily mean
safer? Curr Opin Pediatr. 2005
Apr;17(2):227-33. PMID: 15800418.

Whitlock EP, Lopez SA, Chang S, et al.
AHRQ series paper 3: identifying, selecting,
and refining topics for comparative
effectiveness systematic reviews: AHRQ

and the effective health-care program. J Clin

Epidemiol. 2010 May;63(5):491-501.
PMID: 19540721.

ES-20

17.

18.

19.

20.

21.

22.

Slutsky J, Atkins D, Chang S, et al.
Comparing medical interventions: AHRQ
and the Effective Health Care Program.
Methods Guide for Effectiveness and
Comparative Effectiveness Reviews. AHRQ
Publication No. 10(11)-EHCO063-EF.
Rockville, MD: Agency for Healthcare
Research and Quality; March 2011.
Chapters available at
www.effectivehealthcare.ahrg.gov.

Helfand M, Balshem H. Principles in
developing and applying guidance. Methods
Guide for Effectiveness and Comparative
Effectiveness Reviews. AHRQ Publication
No. 10(11)-EHCO063-EF. Rockville, MD:
Agency for Healthcare Research and
Quality; March 2011. Chapters available at
www.effectivehealthcare.ahrg.gov.

PMID: 21433405.

Liberati A, Altman DG, Tetzlaff J, et al. The
PRISMA statement for reporting systematic
reviews and meta-analyses of studies that
evaluate health care interventions:
explanation and elaboration. Ann Intern
Med. 2009 Aug 18;151(4):W65-94.

PMID: 19622512.

Norris S, Atkins D, Bruening W, et al.
Selecting observational studies for
comparing medical interventions. Methods
Guide for Effectiveness and Comparative
Reviews. AHRQ Publication No. 10(11)-
EHCO063-EF. Rockville, MD: Agency for
Healthcare Research and Quality. March
2011:56-68:chapter 4. Chapters available at:
www.effectivehealthcare.ahrg.gov.

Higgins J, Green S, eds. Cochrane
Handbook for Systematic Reviews of
Interventions. Version 5.1.0. London: The
Cochrane Collaboration; 2011.

Olesen J, Bousser MG, Diener HC, et al.

New appendix criteria open for a broader
concept of chronic migraine. Cephalalgia.
2006 Jun;26(6):742-6. PMID: 16686915.

Owens DK, Lohr KN, Atkins D, et al.
AHRQ series paper 5: grading the strength
of a body of evidence when comparing
medical interventions-Agency for
Healthcare Research and Quality and the
Effective Health-Care Program. J Clin
Epidemiol. 2010 May;63(5):513-23.
PMID: 19595577.



24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

Guyatt G, Oxman AD, Kunz R, et al.
GRADE guidelines 6. Rating the quality of
evidence-imprecision. J Clin Epidemiol.
2011 Dec;64(12):1283-93. Epub 2011 Aug
11. PMID: 21839614.

Atkins D, Chang SM, Gartlehner G, et al.
Assessing applicability when comparing
medical interventions: AHRQ and the
Effective Health Care Program. J Clin
Epidemiol. 2011 Nov;64(11):1198-207.
PMID: 21463926.

Sartory G, Muller B, Metsch J, et al. A
comparison of psychological and
pharmacological treatment of pediatric
migraine. Behav Res Ther. 1998
Dec;36(12):1155-70. PMID: 9745800.

Victor S, Ryan SW. Drugs for preventing
migraine headaches in children. Cochrane
Database Syst Rev. 2003;(4):CD002761.

PMID: 14583952.

Jayapal S, Maheshwari N. Question 3.

Topiramate for chronic migraine in children.

Arch Dis Child. 2011 Mar;96(3):318-21.
PMID: 21317129.

Damen L, Bruijn J, Verhagen AP, et al.
Prophylactic treatment of migraine in
children. Part 2. A systematic review of
pharmacological trials. Cephalalgia. 2006
May;26(5):497-505. PMID: 16674757.

Connock M, Frew E, Evans BW, et al. The
clinical effectiveness and cost-effectiveness
of newer drugs for children with epilepsy. A
systematic review. Health Technol Assess.
2006 Mar;10(7):iii, ix-118.

PMID: 16545206.

Bridge JA, lyengar S, Salary CB, et al.
Clinical response and risk for reported
suicidal ideation and suicide attempts in
pediatric antidepressant treatment: a meta-
analysis of randomized controlled trials.
JAMA. 2007 Apr 18;297(15):1683-96.
PMID: 17440145.

Breslau N. Psychiatric comorbidity in
migraine. Cephalalgia. 1998 Aug;18(Suppl
22):56-8; discussion 8-61. PMID: 9793713.

Tfelt-Hansen P, Bjarnason NH, Dahlof C, et
al. Evaluation and registration of adverse
events in clinical drug trials in migraine.
Cephalalgia. 2008 Jul;28(7):683-8.

PMID: 18498392.

ES-21

34.

35.

36.

37.

38.

39.

40.

41.

42,

Trautmann E, Kroner-Herwig B. A
randomized controlled trial of Internet-based
self-help training for recurrent headache in
childhood and adolescence. Behav Res Ther.
2010 Jan;48(1):28-37. PMID: 19782343.

Larsson B, Carlsson J, Fichtel A, et al.
Relaxation treatment of adolescent headache
sufferers: results from a school-based
replication series. Headache. 2005
Jun;45(6):692-704. PMID: 15953302.

Fichtel A, Larsson B. Relaxation treatment
administered by school nurses to adolescents
with recurrent headaches. Headache. 2004
Jun;44(6):545-54. PMID: 15186298.

Hartling L, Wittmeier KDM, Caldwell P, et
al. StaR child health: developing evidence-
based guidance for the design, conduct, and
reporting of pediatric trials. Pediatrics. 2012
June 1;129(Suppl 3):S112-S7.

van de Vrie-Hoekstra NW, de Vries TW,
van den Berg PB, et al. Antiepileptic drug
utilization in children from 1997-2005--a
study from the Netherlands. Eur J Clin
Pharmacol. 2008 Oct;64(10):1013-20.
PMID: 18618103.

Bazzano AT, Mangione-Smith R, Schonlau
M, et al. Off-label prescribing to children in
the United States outpatient setting. Acad
Pediatr. 2009 Mar-Apr;9(2):81-8.

PMID: 19329098.

Choonara I, Conroy S. Unlicensed and off-
label drug use in children: implications for
safety. Drug Safety. 2002;25(1):1-5.
PMID: 11820908.

Horen B, Montastruc JL, Lapeyre-Mestre M.
Adverse drug reactions and off-label drug
use in paediatric outpatients. Br J Clin
Pharmacol. 2002 Dec;54(6):665-70.

PMID: 12492616.

Shamliyan T, Kane RL. Clinical research
involving children: registration,
completeness, and publication. Pediatrics.
2012 May;129(5):1291-300.

PMID: 22529271.



African Americans.®

Introduction

In the United States, migraine affects a significant number of children: 5 percent of boys*?
and 7.7 percent of girls (Table 1).>* The American Migraine Prevalence and Prevention study of
32,015 adolescents found that childhood migraine is more prevalent in lower income families.’
The same study reported that among adolescents, migraine is more prevalent in Whites than

Table 1. Prevalence of migraine headache through childhood”®

3-7 Years of Age 7-11 Years of Age 15 Years of
Age
Prevalence 1.2%—-3.2% 4%-11% 8%—23%
Ratio by Sex Boys > girls Boys = girls Girls > boys

According to the International Classification of Headache Disorders (second edition) (ICHD-
I1), migraine is a common disabling primary headache disorder manifesting in attacks that last
from 4 to 72 hours.®’” Migraine pain results primarily from increased activity of several agents
that regulate blood vessels and sensory function of the brain.® Migraine headaches range from
moderate to very severe® and are sometimes debilitating.

Migraine frequency is classified as either episodic or chronic based on the number of
monthly migraine days’ (episodic is <15 days, and chronic is >15 days). Chronic migraine
affects 2 percent of children and adolescents (Table 2).°

Table 2. Chronic migraine prevalence rates, from the Chronic Daily Headache in Adolescents

Study (C-dAS)*

Characteristic

Population Category

Prevalence’

Prevalence’

All adolescents 12-17 0.79 (0.00 to 1.70) 1.75 (0.62 to 2.89)
Age, years 12-13 0.09 (0.00 to 0.19) 0.30 (0.12 to 0.48)
Age, years 14-15 0.22 (0.06 to 0.38) 1.04 (0.52 to 1.57)
Age, years 16-17 2.02 (0.00t0 4.71) 3.86 (0.45t0 7.26)
Sex Male 0.15 (0.05 to 0.26) 0.55 (0.22 to 0.88)
Sex Female 1.39 (0 t0 2.87) 3.11 (0.70 t0 5.53)

ICHD-IIR = International Classification of Headache Disorders, second edition, revised

*Prevalence estimates adjusted for nonresponse/noncoverage and benchmarked to U.S. Census data’.

TAdapted ICHD-IIR criteria (>15 headache days per month, >8 days of ICHD-11 pediatric migraine, or most frequent headache
medication was a triptan or ergot; >5 lifetime attacks of ICHD-II pediatric migraine; and no medication overuse).
*Adapted ICHD-IIR criteria used for CM and including individuals with (+) and without (-) medication overuse.

Migraine is further classified by whether or not it involves aura. Migraine with aura is
characterized by episodes of intense disabling headache with visual symptoms or distortions that
begin gradually and last for several minutes.” Approximately 15 to 30 percent of children and
adolescents with migraine experience aura.” The diagnostic criteria for migraine with aura
include brief duration (1 to 72 hours), bilateral or bifrontal location (age <15 years), and the
inference of photophobia and phonophobia by behavioral response rather than verbal report.”
The most frequent forms of aura are binocular visual impairment with scotoma (77 percent),
distortion or hallucinations (16 percent), and monocular visual impairment or scotoma (7
percent).’ Other accompanying symptoms may include photophobia (excessive sensitivity to
light), phonophobia (fear of loud sounds), osmophobia (hypersensitivity to smells), nausea, or

vomiting.

Migraine significantly affects children’s physical, psychological, and social well-being. It
can impose serious lifestyle restrictions.? Indeed, the majority of adolescents with chronic
migraine have migraine-related disability.? Yet, according to the Chronic Daily Headache in




Adolescents Study, fewer than half of adolescents with chronic migraine had visited a healthcare
provid%r. Fewer than one in five had taken medications to prevent headaches during the previous
month.

Prospective epidemiologic studies that followed children with migraine for decades
demonstrated that around 20 percent became migraine free before the age of 25 (boys
significantly more often than girls).2>** However, more than half of children with migraine
experienced attacks through middle and older age.™

Childhood migraine, whether chronic or episodic, can have a serious detrimental impact on
daily life. Approximately 31 percent of children with migraine missed at least 1 day of school in
the previous 3 months because of the condition.*? Childhood migraine has also been shown to
impair learning and school productivity by >50 percent.** Many children with frequent or severe
attacks need treatment, which may aim either to ameliorate acute attacks or to prevent attacks.
Drugs used to treat acute migraine attacks in children include nonsteroid anti-inflammatory
agents, triptans, and antiepileptics.™® Our review focuses on preventive pharmacologic treatments
for childhood migraine.

Preventive medications are presumed to address the pathophysiology of migraine.**** The
four drugs approved by the U.S. Food and Drug Administration (FDA) for migraine prevention
in adults come from different drug classes and include propranolol, timolol, topiramate, and
divalproex sodium.*® The FDA has approved no drugs for migraine prevention in children;
therefore, pediatricians prescribe either drugs approved for adults or off-label drugs (approved
for clinical conditions other than migraine prevention).'®*” These drug classes cause common
and serious adverse effects, including metabolic and hormonal abnormalities.'®?? Therefore,
migraine preventive drug choices should be based on efficacy and safety of the available drugs,
whether approved for adults or used off label.Z*°

Preventive treatment aims to eliminate headache pain.?****! Often, however, some pain
persists; therefore, treatment success is usually defined by a decrease in migraine frequency by
>50 percent after 3 months.? In addition to pain relief, preventive drugs can also decrease
severity of migraine attacks and reduce restrictions in daily activities and schooling.**** Some
guidelines recommend preventive treatments for patients who have five or more migraine attacks
per month,® while others suggest it for those who experience a headache on most days of the
month.?>**** No studies have examined outcomes of preventive treatments for long-term
migraine frequency and adverse effects.®

Gaps remain in the published literature on preventive treatments for migraine in children.
Published systematic reviews have focused on the efficacy of specific drugs rather than
comparative effectiveness of all available pharmacologic and nonpharmacologic treatments,
including multidisciplinary migraine management programs. Furthermore, evidence syntheses
have neither consistently assessed risk of bias in individual studies nor evaluated strength of
evidence about benefits and harms with available treatments.

Our review focuses on the comparative effectiveness and safety of drugs for preventing
migraine attacks in children in ambulatory care settings; our results will help inform related
treatment recommendations.



Topic Refinement and Review Protocol

During the topic refinement stage, we solicited input from Key Informants representing
medical professional societies/clinicians in the areas of neurology, primary care, consumers,
scientific experts, and payers, to help define the Key Questions (KQs).*® The KQs were then
posted for public comment for 4 weeks from April 12, 2012, to May 10, 2012, and the comments
received were considered in the development of the research protocol. We next convened a
Technical Expert Panel (TEP) comprising clinical, content, and methodological experts to
provide input in defining populations, interventions, comparisons, and outcomes and in
identifying particular studies or databases to search. The Key Informants and members of the
TEP were required to disclose any financial conflicts of interest greater than $10,000 and any
other relevant business or professional conflicts. Any potential conflicts of interest were
balanced or mitigated. Neither Key Informants nor members of the TEP performed analysis of
any kind, nor did any of them contribute to the writing of this report. Members of the TEP were
invited to provide feedback on an initial draft of the review protocol, which was then refined
based on their input, reviewed by AHRQ, and posted for public access at the AHRQ Effective
Health Care Website.

We chose not to synthesize studies of flunarizine, because it lacks FDA approval. Efficacy of
nonpharmacologic preventive treatments was beyond our scope. We conducted a comprehensive
literature review following the principles in the Methods Guide for Effectiveness and
Comparative Effectiveness Reviews (hereafter Methods Guide) developed by the Agency for
Healthcare Research and Quality (AHRQ) Evidence-based Practice Center (EPC) Program®’=®
and PRISMA guidelines (protocol registration number is CRD42011001858, available at
http://www.crd.york.ac.uk/prospero/display_record.asp?ID=CRD42011001858 ).*

Key Questions

Key Question 1. What is the efficacy and comparative effectiveness of
pharmacologic treatments for preventing migraine attacks in children?

a. How do preventive pharmacologic treatments affect patient-centered and intermediate
outcomes when compared to placebo or no active treatment?

b. How do preventive pharmacologic treatments affect patient-centered and intermediate
outcomes when compared to active pharmacologic treatments?

c. How do preventive pharmacologic treatments affect patient-centered and intermediate
outcomes when compared to active nonpharmacologic treatments?

d. How do preventive pharmacologic treatments combined with nondrug treatments affect
patient-centered and intermediate outcomes when compared to pharmacologic treatments
alone?

e. How might dosing regimens or duration of treatments influence the effects of the
treatments on patient-centered outcomes? How might approaches to drug management
(such as patient care teams, integrated care, coordinated care, patient education, drug
surveillance, or interactive drug monitoring) influence results?



Key Question 2. What are the comparative harms from pharmacologic
treatments for preventing migraine attacks in children?
a. What are the harms from preventive pharmacologic treatments when compared to
placebo or no active treatment?

b. What are the harms from preventive pharmacologic treatments when compared to active
pharmacologic treatments?

c. How might approaches to drug management (such as patient care teams, integrated care,
coordinated care, patient education, drug surveillance, or interactive drug monitoring)
improve safety of the treatments?

Key Question 3. Which characteristics of children predict the effectiveness
and safety of pharmacologic treatments for preventing migraine attacks?



Methods

We followed an a priori research protocol that we developed with the clinical and
methodological input of the TEP. The protocol followed the Effective Health Care Program’s
“Methods Guide for Effectiveness and Comparative Effectiveness Reviews.”

Literature Search Strategy

We searched for published studies in several databases, including MEDLINE® (via Ovid and
PubMed®), the Cochrane Library, and the SCIRUS bibliographic database. We searched the
FDA Web site for medical and statistical reviews of the eligible drugs. We searched clinical trial
registries including ClinicalTrials.gov and the World Health Organization International Clinical
Trials Registry to find ongoing, completed, and published trials of migraine prevention. We
requested Scientific Information Packets from appropriate manufacturers (shown in Appendix A)
per usual procedures. To find relevant unpublished studies, we reviewed the reference lists of
identified guidelines, textbooks, and systematic reviews. We searched for the studies published
in English up to May 20, 2012. We did not contact the investigators of the primary studies for
missing data or clarifications.

The EPC developed a search strategy based on relevant medical subject heading (MeSH®)
terms, text words, and weighted word-frequency algorithms to identify related articles. Exact
search strategies can be found in Appendix A. Ongoing completed studies are shown in
Appendix B.

Searches for relevant literature involved several steps: (1) evaluating previously published
systematic reviews,* (2) conducting a comprehensive literature search in the above databases to
retrieve identified references, (3) screening abstracts against the inclusion/exclusion criteria, and
(4) reviewing full-text articles of eligible studies to determine potential inclusion in the synthesis.

Inclusion Criteria

We defined the target population, eligible preventive treatments, outcomes, time, and setting
following the PICOTS framework (Population, Intervention, Comparator, Outcome, Timing, and
Setting) (Appendix C Analytical framework). We defined the target population as community-
dwelling children with episodic migraine, chronic daily headache, or chronic migraine defined
according to criteria set by the International Headache Society.”® In order to synthesize the
evidence from trials published before the most recent International Headache Society diagnostic
criteria for migraine, we included trials that used previous definitions of chronic daily headache.

We formulated a list of eligible interventions after discussions with key informants and
technical experts, and after consideration of public comments. Eligible comparators included
pharmacologic, nonpharmacologic, and combined preventive treatments. We defined eligible
intermediate and patient-centered outcomes (presented in the analytical framework, Figure 1).

Our inclusion criteria were:

1. Original epidemiologic studies that aimed to examine preventive pharmacologic
treatments for migraine.

2. Publication in English.

3. Target population of community-dwelling children with episodic migraine, chronic
daily headache, or chronic migraine defined according to International Headache
Society criteria for chronic migraine.”



4. Eligible intermediate and patient-centered outcomes as listed in the analytical
framework (Figure 1).

We reviewed original clinical studies that included children with migraine, comorbid
headache disorders, or tension headache as long as they examined prevention of migraine.
Episodic or chronic migraine as defined by the Headache Classification Committee of the
International Headache Society® does not include migraine variants or migraine equivalents with
atypical symptomatic pain in regions other than the head.”** Therefore, we exclude these studies.

Exclusion Criteria

1. Studies of treatments aimed at acute migraine attacks.

2. Studies that involved patients with migraine variants, such as basilar migraine, childhood

periodic syndromes, retinal migraine, complicated migraines, and ophthalmoplegic

migraine, hospitalized patients, or patients in emergency rooms.”**** We also excluded

hemiplegic migraine, a pathophysiologically distinct disorder with its own

classification.”

Studies of short-term prevention of migraine, including menstrual migraines.

4. Studies that included some pediatric patients with migraine but did not separately report

those outcomes.

Studies that involved surgical treatments for migraine.

6. Preclinical pharmacokinetic studies of eligible drugs; studies that examined the

pathophysiology of migraine reporting instrumental measurements or biochemical

outcomes.

Studies that did not test the associative hypotheses.

Studies that examined eligible drugs on populations with other diseases.

9. Studies evaluating the efficacy of nonpharmacologic treatments or economic outcomes
were beyond the scope of this review.

w

o

o N

Study Selection

We followed the AHRQ Methods Guide to select evidence from controlled trials and
observational studies.* Three investigators independently determined study eligibility resolving
disagreement in discussions until consensus was achieved, as recommended by the “Cochrane
Handbook for Systematic Reviews of Interventions.”* To assess treatment benefits, we included
randomized controlled trials (RCTs). To assess treatment harms, we included all available
evidence from RCTs and observational studies.**° We defined harms as a totality of all possible
adverse consequences of an intervention.“® We analyzed harms regardless of how authors
perceived causality of treatments.



Figure 1. Analytical framewor

Population
Children With Migraine (KQ3)
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Aura
Headache frequency
Prior treatment
Comorbidity
Family history
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Access to healthcare

k37,38,41

Interventions - Drugs
OfF label (no approved drugs)
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interventions

Settings - Outpatient
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KQ = Key Question

(KQ2)

KQIp

Intermediate Quicomes

Number of monthly headache days
Severity of migraine attacks
Improvement in associated symptoms
Utilization of the drugs for acute migraine
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Adverse cffects of treatment
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effects or treatment failure
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Patient-Centered
Outcomes

Reduction in frequency of migraine attack
by =50% from baseline
Quality of life
Cessation of migraine attacks

Patient satisfaction

Composite response
Emergency visits

Loss of school days

Timing - sustained effects at 6 months
or more

Key Question 1: What is the efficacy and comparative effectiveness of pharmacologic treatments for preventing migraine attacks in children?
Key Question 2: What are the comparative harms from pharmacologic treatments for preventing migraine attacks in children?
Key Question 3: Which characteristics of children predict the effectiveness and safety of pharmacologic treatments for preventing migraine attacks?




Data Extraction

Researchers used standardized forms to extract data (available at
https://netfiles.umn.edu/xythoswfs/webui/_xy-21041343_1-t_zdhvSpvy). For each trial, one
reviewer abstracted an article and a second reviewer checked the abstracted data for accuracy.
We assessed errors by comparing established ranges for each variable with data charts from the
original articles. Detected discrepancies were discussed. We abstracted the information relevant
to the PICOTS framework. We abstracted minimum datasets to reproduce the results presented
by the authors. For categorical variables, we abstracted the number of events among treatment
groups to calculate rates, relative risk, and absolute risk differences. We abstracted means and
standard deviations of continuous variables to calculate mean differences with a 95% confidence
interval (ClI).

For RCTs in the quantitative analysis set, we abstracted the number randomized to each
treatment group as the denominator to calculate estimates by applying intention-to-treat
principles. We abstracted the time when the outcomes were assessed as weeks from
randomization and the time of followup after treatments.

We abstracted inclusion and exclusion criteria, drug regimen and doses, and patient
characteristics including demographics, baseline frequency, severity, and prior treatment status
as factors that could modify treatment effects. We abstracted migraine definitions used in each
study. We abstracted sponsorship of the studies and conflict of interest by the authors.

Risk of Bias Assessment

We evaluated the risk of bias in individual studies according to recommendations from the
“Cochrane Handbook for Systematic Reviews of Interventions.”* First, we classified the study
design as interventional (an RCT, a nonrandomized controlled clinical trial, or a nonrandomized
uncontrolled clinical trial) or observational (cohort or case-control studies, cross-sectional
studies, or case series).

Then, using the criteria from the Cochrane risk of bias tool in interventional studies,* we
evaluated:

e Random allocation of the subjects to the treatment groups.

e Masking of the treatment status.

e Adequacy of allocation concealment.

e Adequacy of randomization according to baseline similarity of the subjects in treatment
groups by demographics, migraine frequency and severity, and response to previous
treatments.

¢ Intention-to-treat principles.

e Selective outcome reporting when compared to the posted protocols (when trials were
registered) or methods section in the articles.

We assumed a low risk of bias when RCTs met all the risk of bias criteria; a medium risk of
bias if at least one risk of bias criterion was not met; and a high risk of bias if two or more risk of
bias criteria were not met. We concluded an unknown risk of bias for the studies with poorly
reported risk of bias criteria. Since all outcomes in the review are self-reported, masking of
outcome assessment was not essential in evaluating risk of bias, but masking of treatment was.
Masking of treatment status was not feasible for RCTs that examined nondrug therapies as
comparators. Therefore, for these RCTs we did not include masking in our risk of bias



assessments. We appraised risk of bias in nonrandomized studies according to selection, attrition,
and detection biases.*®

We evaluated disclosure of conflict of interest by the authors of individual studies and
funding sources but did not use this information to downgrade quality of individual studies.

Data Synthesis

We summarized the results into evidence tables. We focused on the patient-centered
outcomes of reduction in migraine attacks by >50 percent from baseline, quality of life, patient
satisfaction, and composite outcomes that included migraine frequency and severity. We
incorporated risk of bias in individual studies into the synthesis of evidence by using individual
risk of bias criteria rather than a global score or a ranking category of overall risk of bias.***°
Our evidence synthesis about comparative benefits and safety with drugs from individual RCTs
was restricted to studies with low or medium risk of bias.?®

We synthesized the evidence according to population characteristics that could modify
treatment effects, including age, sex, and race; duration of migraine; baseline frequency and
severity of acute migraine attacks; presence of aura; previous drug treatments; history of drug
overuse; and other patient characteristics described in the PICOTS framework. We addressed the
role of comorbidities and concomitant treatments in association with patient-centered outcomes.
When possible, based on the reporting in original studies, we conducted subgroup and sensitivity
analyses according to patient characteristics, drug dose, and timing of followup.

Using Meta-Analyst™ and STATA® software, we calculated the relative risk and absolute
risk difference from the abstracted events and the mean differences in continuous variables from
the reported means and standard deviations. We evaluated statistical significance at a 95%
confidence level.

We analyzed adjusted relative risk from observational studies that examined the association
between treatments and patient-centered outcomes. We used correction coefficients (0.5 as a
default in statistical software) and enforced intention to treat as recommended calculations for
missing data.*> We synthesized sparse data (defined as rates less than 2 percent) on adverse
effects of the drugs using Peto odds ratio®® and arcsine transformed absolute risk.>**>" We
evaluated the robustness of adverse effects estimates by comparing the results from described
statistical models.

Pooling criteria for Key Questions 1 and 2 included the same active drug treatments and
comparators and the same definitions of the outcomes.

For continuous outcomes we calculated mean difference and Cohen standardized mean
differences for different continuous measures of the same outcome. To address clinical
importance of the changes in continuous outcomes we also calculated means ratio.*® The means
ratios clarified clinical interpretations of the differences in means.

We tested consistency in the results by comparing the direction and strength of the
association,”® and we assessed heterogeneity in results with Chi-square and I-square tests.?*®* We
explored heterogeneity with meta-regression and sensitivity analysis, reporting the results from
random effects models only.®? Using the random effects model, we incorporated into the pooled
analysis any differences between trials in patient populations, baseline rates of the outcomes,
dosage of drugs, and other factors.® We explored heterogeneity by risk of bias criteria, disclosed
conflicts of interest, study sponsorship, dose and duration of drug treatments, time of followup,
inclusion of minorities, and other patient characteristics described above. To avoid ecological
fallacy, we did not use patient level variables (for example, mean age or body mass index) in



meta-regression.®> We focused on direct comparisons and synthesized evidence from head-to-
head comparative effectiveness studies. We did not attempt to conduct network meta-analysis of
sparse data.

The number needed to treat to achieve one event of a patient-centered outcome was
calculated as the reciprocal of statistically significant absolute risk differences (ARD) in rates of
outcome events in the active and control groups.®®* We calculated means and 95% Cls for the
number needed to treat as reciprocal of pooled ARD when ARD is significant.** The number of
avoided or excess events (respectively) per population of 1,000 is the difference between the two
events rates multiplied by 1,000. We calculated Bayesian odds ratios®>*" with 95% credible
intervals. All calculations were performed at a 95% confidence level.

Grading the Evidence for Each Key Question

We assessed strength of evidence according to risk of bias, consistency, directness, and
precision for each patient-centered outcome including 100 percent or >50 percent reduction in
monthly migraine frequency, patient global assessment of treatment success, and rates of
clinically important improvement in migraine-related disability and quality of life, and treatment
discontinuation due to harms.>® We defined treatment effect estimates as precise when pooled
estimates had reasonably narrow 95% Cls, or pooled sample had >300 events.®®> We did not
include justification of the sample size into grading of the evidence, nor did we conduct post hoc
statistical power analysis.

We defined reporting bias as publication bias, selective outcomes reporting, and multiple
publication bias. We did not perform formal statistical tests to quantify the biases.®®

In assessing strength of evidence, we also looked at dose-response association and strength of
association in nonrandomized studies. We evaluated the strength of the association, defining a
priori as a large effect when relative risk was >2 or <0.5 and a very large effect when relative
risk was >5 or <0.2.* We defined low magnitude of effect when the relative risk was significant
but <2.

We defined a high strength of evidence on the basis of consistent findings from well-
designed RCTs (Table 3). We downgraded strength of evidence to moderate if at least one of the
four strength of evidence criteria (risk of bias, directness, consistency, and precision) was not
met; for example, the studies had medium risk of bias or the results were not consistent or
precise. We downgraded strength of evidence to low if two or more criteria were not met. We
assigned a low level of evidence to nonrandomized studies and upgraded strength of evidence for
strong or dose-response associations. We defined evidence as insufficient when a single study
with high risk of bias examined treatment effects or associations. To better inform
decisionmaking, our presentation of results includes estimates of treatment effects and our
strength of evidence evaluations.®” Because insufficient evidence does not aid decisionmaking,
we do not present it.

Table 3. Criteria to rank strength of evidence

Grade Definition

High confidencethat the evidence reflects the true effect. Further research is very unlikely to

High change our confidence in the estimate of effect.

Moderate confidence that the evidence reflects the true effect. Further research may change our
Moderate ) : : .

confidence in the estimate of effect and may change the estimate.
Low Low confidence that the evidence reflects the true effect. Further research is likely to change the

confidence in the estimate of effect and is likely to change the estimate.

Insufficient | Evidence either is unavailable or does not permit a conclusion.

10




Assessing Applicability

We estimated applicability of the sample by evaluating the selection of children with
migraine in observational studies and clinical trials.®® Studies of community-dwelling children
with 6 months or more followup with drug treatments had high applicability, as did large
observational cohorts based on national registries, population-based effectiveness trials, and
nationally representative administrative and clinical databases.

Peer Review and Public Commentary

We invited experts in migraine management fields and individuals representing stakeholder
and user communities to provide external peer review of this report. AHRQ and an associate
editor also provided comments. The draft report was posted on the AHRQ Web site for 4 weeks
to elicit public comment. We addressed all reviewer comments and revised the text as
appropriate. We documented all comments and our responses to them in a disposition of
comments report that will be made available 3 months after the Agency posts the final review on
the AHRQ Web site.
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Results

Of 510 retrieved references, we excluded 104 at screening as not relevant to pediatric
migraine, and we reviewed full texts of 312 references (Figure 2). We ultimately included 24
references of randomized controlled clinical trials, two abstracts of randomized controlled
clinical trials, and 16 nonrandomized studies. We did not rank strength of evidence for two RCTs
of flunarizine because, despite being commonly used elsewhere, this drug is not approved by the
FDA. We found one eligible FDA review that evaluated a clinical trial of divalproex sodium
used to prevent migraine headache in adolescents.®

Of 14 completed clinical trials registered in ClinicalTrials.gov, four were published.
Publications occurred 1.8+1.2 years after study completion. Completion dates were missing for
three completed unpublished studies of divalproex. Of the nine Phase 11l studies involving
exclusively children, none posted the results on ClinicalTrials.gov. The results were not available
for 4,001 subjects enrolled in studies involving children or 1,093 children enrolled in exclusive
pediatric studies.

Appendix D provides evidence tables with the results from the included studies. Appendix E
presents all excluded studies with exact reasons for exclusion.

Figure 2. Study flow*

Manual search = 51
FDA reviews = 2
Scientific Information Package = 1

Medline = 355
Cochrane library = 101

Guidelines = 3
Review = 72
Total retrieved = 510 ——»  Studies of adverse effects with
eligible drugs in children with other
l diseases = 19

4

Full texts of the studies reviewed = 312 Excluded screen = 104

|

Included =42 Excluded =270

A 4
Not eligible exposure = 98
Not eligible target population = 98

24 references of 22 randomized
controlled clinical trials

and 2 RCTs of flunarizine;

2 abstracts of randomized
controlled clinical trials;

16 nonrandomized studies

Not eligible outcomes = 21
Record not found = 1
Language = 29
Letter =3
Editorial = 2
Comment =15
Animal studies = 2
Guideline = 1

*References for RCTs included multiple publications and reanalyses of RCTSs.
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Study Overview

Characteristics

The results from the eligible studies were applicable to the target population. Most trials
were conducted in Western countries and recruited children and adolescents in clinics. Only two
trials recruited participants from the community. We analyzed baseline characteristics of the
included children and concluded that enrolled patients represented the epidemiology of migraine
in the target population (Table 4 and Appendix Table D1). Caucasian girls made up more than
half of all enrolled subjects. Many enrolled subjects were overweight according to the mean age
and mean body mass index. Children had migraine for an average 3.6 years, and suffered from
an average of eight migraine attacks per month. Most trials defined migraine according to
diagnostic criteria of the International Headache Society (Appendix Table D2). Reporting other
characteristics of children was poor. More than half the trials failed to report family history of
migraine, children’s socioeconomic status, baseline comorbidity, prior treatments, overuse of
drugs for acute migraine, or adherence to assigned treatments.

Based on infrequently reported trial flows, we estimated that investigators had to screen
one to four children to enroll one (Appendix Table D3). Because we based our estimate on rarely
reported study flow information in the original studies, it may have low applicability. The trials
lasted an average of 20 weeks (ranging from 6 to 35 weeks) (Table 5). Attrition rates with active
treatments averaged around 6.5 percent.

Risk of Bias

Of all included trials, we concluded low risk of bias in nine RCTs, medium risk of bias in six
RCTs, and unclear risk of bias in five RCTs (Table 6). Most trials were double blind (Appendix
Table D4); however, randomization was adequate in just 12 trials. Trials lasted an average of 20
weeks after a run-in period of 5.5 weeks (Appendix Table D1). We concluded high risk of bias in
nonrandomized studies that did not address selection bias in study design and analyses.

Risk of bias differed depending on where the study was published. Some journals published
RCTs with poorly reported trial design and conduct (Appendix Table D5). Most RCTs were
published in the journal Headache; only half percent of all published RCTs in this journal had
low risk of bias.

Risk of bias was associated with funding of the trials (Appendix Table D5). Industry-funded
RCTs had lower risk of bias than trials funded by grants, combined, or other sources.

Trials enrolled in average 76 children (ranging from 14 to 305) and aimed to examine
prevention of episodic migraine and adverse effects. Trials rarely reported statistical power to
detect statistically significant differences in outcomes.

Key Question 1. What is the efficacy and comparative effectiveness of
pharmacologic treatments for preventing migraine attacks in children?

Key Question 1a. How do preventive pharmacologic treatments affect
patient-centered and intermediate outcomes when compared to placebo or
no active treatment?

13



E{)fégacy RCTs examined migraine prevention with drugs versus placebo (Appendix Table
D6).™

Half of the RCTs did not report ethical approval by institutional review boards or consent of
the participants (Appendix Table D7). Most RCTs used a double-blind design (Appendix Table
D8). Eligible trials defined clinically important migraine prevention as a complete cessation of
migraine attacks and a reduction in monthly migraine frequency by>50 or 75 percent.

Off-Label Pharmacologic Agents

Table 7 summarizes the effectiveness of off-label pharmacologic agents for patient-centered
outcomes. Here we present the effects of the drugs for both patient-centered and intermediate
outcomes.

Antiepileptic Drugs

Topiramate

Topiramate, 50 to 200 mg/day, was no more effective than placebo in reducing monthly
migraine attacks by >50 percent (two RCTs of 298 children, moderate-strength evidence)
(Appendix Tables D9 and D10).2% Topiramate, 100 mg/day, increased the likelihood of >50
percent reduction in migraine attacks in one of two RCTSs that examined this association.®
Topiramate increased the likelihood of >75 percent reduction in migraine days more often than
placebo in a single double-blind RCT (Appendix Table D11).2

Using this statistically significant risk difference, we estimated that 181 children per 1,000
treated (95% ClI, 52 to 311) would experience >75 percent reduction in migraine days due to
topiramate, 200 mg/day.®* Absolute reduction in migraine days with topiramate, 50 to 200
mg/day, was not better than with placebo in a pooled analysis of two double-blind RCTs
(Appendix Table D12).

Divalproex

Divalproex sodium, 250 to 1,000 mg/day, was no more effective than placebo in reducing
monthly migraine by >50 percent in one low-risk-of-bias RCT (305 children, low-strength
evidence) (Appendix Table D13).%"

Divalproex sodium in doses of 250, 500, or 1,000 mg/day was not better than placebo in
reducing the number of migraine attacks, decreasing migraine days, or decreasing acute drug use
(Appendix Tables D14-D16).%%"

Beta Blockers

Propranolol resulted in a complete cessation of migraine attacks more often than placebo
(one RCT of 28 children, low-strength evidence) (Appendix Table D17).”

Two small RCTs examined the efficacy of propranolol. One small double-blind low-risk-of-
bias RCT demonstrated that children experienced a complete cessation of migraine attacks more
often with propranolol than with placebo (Appendix Table D18).”® We estimated that 713
children per 1,000 treated would experience complete cessation of migraine with propranolo
The same study separately examined reduction of migraine attacks by 50 percent and found no
difference between propranolol and placebo.

In a second small crossover RCT, propranolol failed to show a significant reduction in
migraine days compared with placebo (Appendix Table D19).”’

|'79
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Antidepressants

Compared with placebo, trazodone more effectively reduced the frequency and duration of
migraine attacks by 1.6 per month and reduced duration of migraine attacks by 8.2 hours per
attack (one RCT of 40 children, low-strength evidence).” A single small double-blind crossover
RCT examined the efficacy of trazodone versus placebo (Appendix Table D20).” No studies
examined reducing monthly migraine attacks by >50 percent or other patient-centered outcomes.

Calcium Channel Antagonists

Nimodipine was better than placebo in decreasing the number of migraine days (one RCT of
37 children, low-strength evidence). Nimodipine decreased the number of migraine days (mean
difference 0.9, 95% CI, 0.5 to 1.3) (Appendix Table D21) but not the duration of migraine
attacks.”® No studies examined reducing monthly migraine attacks by >50 percent or other
patient-centered outcomes.

Antiadrenergic Drugs

Clonidine was no more effective than placebo in reducing migraine duration or severity or
reducing the use of drugs for acute treatment (one RCT of 57 children, low-strength evidence)
(Appendix Table D22). The efficacy of the anti-adrenergic drug clonidine was examined in one
small double-blind low-risk-of-bias RCT (Appendix Table D23)."

Magnesium Oxide

A single RCT demonstrated no significant differences with magnesium oxide and placebo in
migraine frequency.’* Magnesium oxide reduced severity of migraine attacks compared with
placebo.” No studies examined reducing monthly migraine attacks by >50 percent or other
patient-centered outcomes.

Key Question 1b. How do preventive pharmacologic treatments affect
patient-centered and intermediate outcomes when compared to active
pharmacologic treatments?

Limited evidence from individual RCTs suggested no differences in migraine prevention
with examined drugs including propranolol, valproate, and topiramate.

Three RCTs examined comparative effectiveness of drugs for migraine prevention in
children (Appendix Tables D24 and D25).”2#°88 The trials had medium’® or unclear risk of
bias®>®® (Appendix Table D26).

Two RCTs examined the comparative effectiveness of sodium valproate versus propranolol;
the drugs did not differ significantly for achieving complete cessation of headache attacks or
reduction by >50 percent from baseline frequency of migraine attacks (low-strength evidence)
(Appendix Table D27).”%% Sodium valproate, 15 to 30 mg/kg/day, was more effective than
propranolol, 2 to 3 mg/kg/day, in reducing baseline headache frequency by >70 percent in a
single RCT (Appendix Table D28).”® The drugs did not differ in effects for reducing migraine
severity or use of acute drugs for migraine attacks.

One RCT of 48 children examined the comparative effectiveness of topiramate versus
sodium valproate (low-strength evidence). The two drugs did not differ in their effects on
migraine frequency, intensity, duration, or Pediatric Migraine Disability Assessment Score
(Appendix Table D29).%°
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Key Question 1c. How do preventive pharmacologic treatments affect
patient-centered and intermediate outcomes when compared to active
nonpharmacologic treatments?

Limited evidence from individual RCTs suggested that the beta blockers propranolol and
metoprolol were less effective than certain nonpharmacologic treatments, such as self-
administered stress management and relaxation techniques, for preventing migraine in children.
Two small RCTs compared drugs with active nonpharmacologic treatments (Appendix Tables
D30 and D31).”"" We concluded unclear risk of bias in both trials because the authors provided
insufficient details about methodology (Appendix Table D32).

One RCT examined comparative effectiveness of metoprolol versus a combined treatment
involving stress management and either progressive relaxation training or stress management
training that used specific relaxation exercises in response to usual migraine triggers such as an
intrusively noisy radio program or specific tasks demanding cognitive effort. Stress management
training also included objective measurements of changes in brain blood volume taken via
photoplethysmograph. This RCT found no significant differences in the percentage of children
who improved by >50 percent in the headache index (low-strength evidence) (Appendix Table
D33).” In fact, metoprolol tended to be less effective in preventing migraine or reducing
migraine severity than stress management combined with either progressive relaxation training
or cephalic vasomotor feedback (Appendix Table D34).” The differences, however, did not
achieve statistical significance.

One RCT (low-strength evidence) examined the comparative effectiveness of propranolol
versus nonpharmacologic treatment (Appendix Table D35).”” The trial found more frequent
migraine with the drug than with self-hypnosis (mean difference of nine monthly migraine
attacks, 95% ClI, 4 to 14) (Appendix Table D35)."

Key Question 1d. How do preventive pharmacologic treatments combined
with nondrug treatments affect patient-centered and intermediate outcomes
when compared to pharmacologic treatments alone?

No studies compared combined pharmacologic and nondrug preventive treatments with
monodrug therapy in children.

Key Question 1el. How might dosing regimens or duration of treatments
influence the effects of the treatments on patient-centered outcomes?

Four RCTs published in five articles®®"*%*#%7 and one pooled analysis of three RCTs®
examined the dose-response effects of preventive antiepileptic drugs in children (Appendix
Tables D36 and D37). All RCTs were double blind with low risk of bias (Appendix Table D38).

Topiramate

The evidence did not support a dose-response association between increased doses of
topiramate and reduction in migraine frequency or disability. A higher dose of topiramate
compared to a lower dose (100 versus 25 mg) demonstrated no consistent significant difference
in migraine prevention (Appendix Table D39).%4%¢

Higher doses of topiramate resulted in no greater reduction in disability score or migraine
duration (Appendix Table D40).34%
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Divalproex Sodium

Higher doses of divalproex sodium (500 to 1,000 versus 250 mg/day) resulted in no
significantly better migraine prevention in a single RCT that examined this association
(Appendix Table D41). Higher doses of divalproex sodium resulted in no greater reduction in
migraine days or acute drug use (Appendix Table D42).°"

Key Question 1e2. How might approaches to drug management (such as
patient care teams, integrated care, coordinated care, patient education,
drug surveillance, or interactive drug monitoring) influence results?

Multidisciplinary migraine drug management, including cognitive-behavioral training, was
more effective than a combination of usual care and education in preventing migraine in children
and adolescents (one RCT of 68 children, low-strength evidence).®

A single RCT of 68 children and adolescents 10 to 18 years old examined internet-based
multimodal drug management, including cognitive-behavioral training (CBT) or applied
relaxation, compared to usual care (Appendix Table D43).%°

The multimodal CBT intervention focused on stress management (perception of own stress
symptoms, coping with stress), progressive relaxation techniques, cognitive restructuring
(identification of dysfunctional cognitions regarding headache and self-assurance strategies such
as being proactive and sensitive to one’s own needs), and problem solving. The participants
communicated through email with a multidisciplinary team of trial coordinators.®® The applied
relaxation included progressive relaxation, cue-controlled (triggered by key word or an image)
relaxation, and differential relaxation.®® Multimodal CBT was more effective than education in
reducing migraine frequency by >50 percent (relative risk 4.0, 95% CI 1.0 to 16.0) (Appendix
Table D44).% We estimated that 310 children per 1,000 treated with multimodal CBT would
experience >50 percent reduction in migraine frequency (95% CI, 70 to 550). The effect,
however, was not sustained at 6 months of followup.®® Migraine frequency (Appendix Table
D45) and quality of life did not differ with internet-based self-management versus an education
program (Appendix Table D46).%

Key Question 2. What are the comparative harms from pharmacologic
treatments for preventing migraine attacks in adults and children?

Key Question 2a. What are the harms from preventive pharmacologic
treatments when compared to placebo or no active treatment?

Divalproex sodium resulted in treatment discontinuation due to adverse effects (Table 8).
Topiramate significantly increased risk of weight loss, paresthesia, and upper respiratory tract
infection.

Ten publications of randomized trials and one pooled analysis of three RCTs®? examined the
safety of drugs for migraine prevention in children (Appendix Table D47).707480828687 Tha tria|s
included 1,046 children 12.6 years old with in average 10 monthly migraine attacks (Table 9).
Half of the enrolled subjects were girls.

All RCTs were double blind (Table 10). Based on all risk of bias criteria, we concluded that
six RCTs had low risk of bias and four RCTs had medium risk of bias.”***®" Trials followed
children for 19 weeks to assess harms (Table 11). Means of attrition rates were 10 percent with
active treatments and 7 percent with control treatments.
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Sixteen nonrandomized studies reported harms with migraine preventive drugs in children
(Appendix Table D48).

Adverse Effects of Antiepileptic Drugs

Topiramate

Treatment discontinuation due to adverse effects was not greater with topiramate than
placebo in a pooled analysis of two RCTs (low-strength evidence) (Table 12, Appendix Tables
D49 and D50).%#2# ¥ Nonrandomized studies suggested that 19 percent of children discontinued
topiramate treatments due to bothersome adverse effects.”

A single RCT reported that 260 children per 1,000 treated with topiramate (95% CI, 30 to
480) experienced adverse effects (Appendix Table D51).2° Our pooled analysis of individual
adverse effects (Appendix Table D52) demonstrated a significant increase in risk of weight loss,
paresthesia, and upper respiratory tract infection with topiramate. We estimated that of 1,000
treated with topiramate, 87 experienced unintended weight loss (95% ClI, 24 to 150), and 105
were diagnosed with upper respiratory tract infection (95% CI, 29 to 182) (Table 13).81:828

Rates of the adverse effects did not differ between 50, 100, and 200 mg topiramate per day
(Appendix Table D53). The results remain statistically nonsignificant from different statistical
models (relative risk, absolute risk difference, arcsine transformed risk difference).

A single case report described development of the “Alice in Wonderland syndrome”®* in
which the treated girl described a distortion in her body image and a perception of
disproportional body, arms, and head size. This event was associated with a dose of 75 mg/day
of topiramate, but not with lower doses of the drug (Appendix Table D48).%*

Divalproex Sodium

Treatment discontinuation due to adverse effects with divalproex sodium compared to
placebo was greater with 1,000 mg/day but not with 250 mg/day in one RCTs (low-strength
evidence) (Table 12).6°7

Treatment discontinuation due to treatment failure did not differ between divalproex sodium
and placebo (Appendix Table D54).” A single RCT demonstrated that 80 children per 1,000
treated with divalproex sodium, 1,000 mg/day, would stop taking the drug due to intolerable
adverse effects (95% Cl, 9 to 151)**" (Appendix Table D55).% "

Nonrandomized studies suggested that 84 percent of children experienced adverse effects
with divalproex,* and 17 percent discontinued treatment due to bothersome adverse effects.”

A single RCT examined risk of individual adverse effects and found no significant
differences with divalproex versus placebo (Appendix Table D56).” This double-blind trial had
low risk of bias but lacked power to detect significant differences in rare adverse events with the
drug versus placebo (sparse data).”® Upper respiratory tract infections were more common with
larger doses of divalproex (Appendix Table D57)."”® The results differed depending on the
statistical model used. Viral infections were more common with larger doses of divalproex in the
models that obtained arcsine transformed risk difference (Appendix Table D57)."

Adverse Effects With Beta Blockers

A single RCT offered low-strength evidence that risk of any adverse effects did not differ
between propranolol and placebo (Appendix Table D58).%°
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Adverse Effects With Antidepressants

A single low-risk-of-bias RCT offered low-strength evidence that treatment discontinuation
for any reason did not differ between the antidepressant trazodone and placebo in 40 children
with migraine (Appendix Table D59).”° One retrospective chart review demonstrated that of 14
patients taking amitriptyline, 36 percent discontinued it at 16 weeks because of side effects.*

Adverse Effects With Antiadrenergic Drugs

Two RCTs reported treatment discontinuation due to adverse effects. One RCT demonstrated
that risk of treatment discontinuation due to adverse effects did not differ between the anti-
adrenergic drug clonidine and placebo (Table 12).”* This double-blind RCT demonstrated that
clonidine significantly increased risk of fatigue (Appendix Table D60).”* We estimated that 220
children of 1,000 treated became fatigued (95% ClI, 30 to 410) with clonidine.”* Other adverse
effects, including drowsiness or difficulty in reading, did not differ between clonidine and
placebo.” A second small RCT failed to demonstrate any statistically significant increase in risk
of adverse effects.”

Adverse Effects With Magnesium Oxide

A single RCT demonstrated no difference between magnesium oxide and placebo for risk of
treatment discontinuation or for treatment discontinuation due to treatment failure or adverse
effects (Appendix Table D61).”

Adverse Effects With Onabotulinumtoxin A

One small nonrandomized study demonstrated that 8 percent of adolescents treated with
onabotulinumtoxin A 100U every 3 months experienced blurred vision and ptosis, and burning
sensations at all injection sites®™ (Appendix Table D48).

Key Question 2b. What are the harms from preventive pharmacologic
treatments when compared to active pharmacologic treatments?

Comparative Safety of Topiramate Versus Sodium Valproate

A single RCT (low-strength evidence) found no differences in any adverse effects with
topiramate and sodium valproate administered for 12 weeks in 48 children with migraine
(Appendix Table D62).%°

Key Question 2c. How might approaches to drug management (such as
patient care teams, integrated care, coordinated care, patient education,
drug surveillance, or interactive drug monitoring) influence results?

We found no studies that examined how drug management can improve safety of migraine
preventive medications in children.

Key Question 3. Which patient characteristics predict the effectiveness and
safety of pharmacologic treatments for preventing migraine attacks in
children and adults?

We found no studies that examined how specific characteristics of children could affect the
effectiveness or safety of migraine preventive medications.
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Table 4. Subject characteristics in randomized controlled clinical trials that examined migraine prevention in children

Baseline Frequency of

Duration of

Family History of

Drugs Age % Female A o Obesity, BMI L)
Referenges for # RCng/ Mean # RCTs / Mean Migraine/Month Migraine, Years # RCTsz Mean Migraine, %
RCTs* [Min to Max] [Min to Max] # R(.:TS / Mean # RCTS / Mean [Min to Max] # RCTS / Mean
[Min to Max] [Min to Max] [Min to Max]
. 8187 71126 7156.9 5/9.6 2/23.3
Topiramate [10.5 to 14.2] [31.0 to 71.4] [4.1t0 17.3] 1742 [21.7 to 24.9] 0
Divalproex® "% 1/14.2 1/55.0 1/17.2 0 1/23.2 0
Valproate®™ % 1/9.8 1/33.9 1/7.9 0 0 0
7780 2/95 4/40.6 3/10.3 3/66.8
Propranolol [9.2 t0 9.9] [33.0 to 46.2] [3.4 to 14.0] 1/4.0 0 [13.0 to 100.0]
Metoprolol™ 1/113 1/395 1/5.4 1/4.7 0 0
Trazodone™ 1/12.6 1/45.0 1/3.8 1/4.5 0 1/67.5
Nimodipine™ 1/12.2 1/51.4 1/3.2 0 0 0
idine’l72 2/41.4
Clonidine 1/11.0 [38.6 to 44.2] 1/3.5 0 0 1/90.7
Magnesium’ 1/12.0 168.6 1/105 1/3.5 0 0
Drug management® 1/12.7 1/54.6 1/4.0 1/2.8 0 0
Total 17/11.8 20/49.9 16 /8.4 6/3.6 3/23.3 5/75.0
[9.2 t0 14.2] [31.0 to 71.4] [3.210 17.3] [2.2 10 4.7] [21.7 to 24.9] [13.0 to 100.0]

BMI = body mass index; RCT = randomized controlled trial
*Include multiple publications of RCTSs.
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Table 5. Sample, duration, length of followup, and attrition in randomized controlled clinical trials that examined migraine
prevention in children

Duration of Run-In

Total Sample Assigned

Total Length of

Loss of Followup in

Loss of Followup in

Referzzuc%s for Period, Weeks to Treatment Followup, Weeks Control Group, % Active Group, %
RCTs* # RCTs / Mean # RCTs / Mean # RCTs / Mean # RCTs / Mean # RCTs / Mean
[Min to Max] [Min to Max] [Min to Max] [Min to Max] [Min to Max]
. 8187 5/7.2 7175.4 7117.7 3/12.3 3/87
Topiramate [4.0 t0 9.0] [14.0 to 162.0] [12.0 to 26.0] [4.0 to 24.7] [4.5 to 11.4]
Divalproex®™ "% 1/6.0 1/305.0 1/12.0 1/5.5 1/3.9
Valproate®™ 0 1/120.0 1/12.0 0 0
7780 2/4.0 4/453 4/27.8 2/4.4 2/4.2
Propranolol [4.0 to 4.0] [32.0 to 63.0] [24.0 to 35.0] [3.3 10 5.5] [3.310 5.1]
Metoprolol”™ 1/4.0 1/43.0 1/32.0 0 0
Trazodone™ 1/4.0 1/40.0 1/28.0 0 0
Nimodipine™ 0 1/37.0 1/28.0 0 0
e 1172 2/54.0 2/16.0
Clonidine 0 [51.0 to 57.0] [8.0 t0 24.0] 1/9.8 1/9.8
Magnesium™ 1/4.0 1/118.0 1/16.0 0 0
ag‘r?agememgg 0 1/68.0 1/6.0 0
Total 11/55 20/75.73 20/19.9 7187 7165
[4.0 10 9.0] [14.0 to 305.0] [6.0 to 35.0] [3.31024.7] [3.310 11.4]

RCT = randomized controlled trials
*include multiple publications of RCTs.
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Table 6. Risk of bias in randomized controlled clinical trials that examined migraine prevention in children

Drugs . . .
References for Masking of the Allocation Adequa}cy pf Planned Intenthn Risk of Bias Total
RCTs* Treatment Status Concealment Randomization To Treat Analysis
. Adequate: 2 Adequate: 4 Yes: 5 Low: 4
Topiramate®® 8°:2|?agl"3?,di6 Not adequate: 1 Not adequate: 3 No: 0 Medium: 2 7
p ) Unclear: 4 Unclear: 0 Unclear: 2 Unclear: 1
. Adequate: 0 Adequate: 1 Yes: 1 Low: 1
Divalproex® 7% gozglfaglgll_dé L Not adequate: 0 Not adequate: 0 No: 0 Medium: 0 1
P ) Unclear: 1 Unclear: 0 Unclear: 0 Unclear: 0
. Double blind: 0 Adequate: 0 Adequate: 1 Yes: 0 Low: 0
Valproate® Open label: 1 Not adequate: 0 Not adequate: 0 No: 1 Medium: 0 1
P ) Unclear: 1 Unclear: 0 Unclear: 0 Unclear: 1
. Adequate: 0 Adequate: 2 Yes: 0 Low: 1
Propranolol”# gozglfaglgll_di:g Not adequate: 0 Not adequate: 1 No: 1 Medium: 2 4
P ) Unclear: 4 Unclear: 1 Unclear: 3 Unclear: 1
Lo Adequate: 0 Adequate: 0 Yes: 0 Low: 0
Metoprolol™ 8°:2|?agl"3?,dio Not adequate: 0 Not adequate: 1 No: 0 Medium: 0 1
p ) Unclear: 1 Unclear: 0 Unclear: 1 Unclear: 1
o Double blind: 1 Adequate: 0 Adequate: 0 Yes: 0 Low: 1
Trazodone Open label: O Not adequate: 0 Not adequate: 0 No: 0 Medium: 0 1
p ) Unclear: 1 Unclear: 1 Unclear: 1 Unclear: 0
_ . Double blind: 1 Adequate: 0 Adequate: 1 Yes: 0 Low: 1
Nimodipine Open label: O Not adequate: 0 Not adequate: 0 No: 0 Medium: O 1
P ) Unclear: 1 Unclear: 0 Unclear: 1 Unclear: 0
o Double blind: 2 Adequate: 0 Adequate: 1 Yes: 0 Low: 1
Clonidine’™ Open label- O Not adequate: 0 Not adequate: 0 No: 1 Medium: 1 2
P ) Unclear: 2 Unclear: 1 Unclear: 1 Unclear: 0
Double blind: 1 Adequate: 1 Adequate: 0 Yes: 1 Low: 0
Magnesium™ Open label: 0 Not adequate: 0 Not adequate: 1 No: 0 Medium: 1 1
P ) Unclear: 0 Unclear: 0 Unclear: 0 Unclear: 0
Double blind: 0 Adequate: 1 Adequate: 0 Yes: 1 Low: 0
Drug management® Open label: 1 Not adequate: 0 Not adequate: 0 No: 0 Medium: 0 1
P ) Unclear: 0 Unclear: 1 Unclear: 0 Unclear: 1
— Adequate: 4 Adequate: 10 Yes: 8 Low: 9
Total gozglfaggl‘_dé 15 Not adequate: 1 Not adequate: 6 No: 2 Medium: 6 20
P ) Unclear: 15 Unclear: 4 Unclear: 10 Unclear: 5

RCT = randomized controlled trial
*Include multiple publications of RCTs.
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Table 7. Effects

of preventive pharmacologic treatments on reduction in monthly migraine attacks

NUMDEr | A\iiributable
lati Absolute | Needed Strength of
. RCTs . Ra}te Rate Re gtlve Risk To Events per Evidence
QOutcome Active Control f Children | Active, | Control, Risk iff 1,000 f
Reference % % (95% CI) Difference | Treat Treated (Reasorl or
(95% CI) (95% 95 Lowering)
ch (95% CI)
Low
6.3 0.71 - .
Propranolol* | Placebo 17 28 84.6 13.0 (1.7 to (0.45 to 1t /13 (imprecision
2) (452 to 974) | in relative
23.5) 0.97) risk)
Complete 013
cessation of . 7 0.4 g Low
headache Clonidine Placebo 1 57 10.7 24.1 (0.1 10 1.5) (-g.g?é)to NS NS (imprecision)
attacks - Cow
; 0.02 . .
Sodium Propranolol 27888 183 171 | 154 1.2 (-0.09 to NS NS (medium risk
valproate (0.6t0 2.2) 0.12) of bias,
) imprecision)
Esg(yﬁ’citfn by 13 0.15 Moderate
=Ov70 Topiramate | Placebo 281,86 298 58.2 457 ' (-0.06 to NS NS (medium risk
migraine attack (0.9t01.8) 0.37) of bias)
frequency )
Reduction by 0.04
o/ 1 H .
250% in Divalproex | o1 cahg 17 305 490 | 450 11 (-0.12to NS NS Low
migraine attack sodium (0.8t0 1.5) 0.20) (imprecision)
frequency )
>R7eg(;)citll’lon by 79 3.4 0.08 Low
S Propranolol Placebo 1 28 7.7 0.0 (0.2to (-0.11to NS NS . -
migraine attack (imprecision)
f 77.6) 0.26)
requency
1-2 migraine - 71 1.2 0.05 Low
Clonidine Placebo 1 57 32.1 27.6 ) (-0.19to NS NS - .
frequency/month (0.51t0 2.6) 0.28) (imprecision)
Reduction by 007 Low
o) . . . .
250% in Sodium Propranolol 288 183 695 | 743 0.9 (:0.30 to NS NS (medium risk
migraine attack | valproate (0.7t0 1.2) 0.15) of bias,
frequency ) imprecision)
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Table 7. Effects of preventive pharmacologic treatments on reduction in monthly migraine attacks (continued)

NUmber | aiributable
. Absolute | Needed Strength of
. RCTs . Ra}te Rate Relgtlve Risk To Events per Evidence
Outcome Active Control Children | Active, | Control, Risk . 1,000
Reference Difference Treat (Reason for
% % (95% CI) Treated .
(95% CI) (95% 95 Lowering)
cly (95% CI)
Progressive Low
relaxation 05 -0.42 -2 -415 (unclear risk
Metoprolol* | training + 17 28 38.5 80.0 0.2 01 0) (-0.75t0- | (-12to- | (-748to- | o C
Reduction by stress ' ’ 0.08) 1) 82) im recision)
250% in the management P
headache Cephalic Low
index** vasomotor 0.7 -0.15 (unclear risk
Metoprolol | feedback + 1" 28 38,5 53.3 . (-0.51to NS NS ;
(0.3t01.7) of bias,
stress 0.22) . -
imprecision)
management
Reduction for
need for 15 0.16 Low
temporary drug | Clonidine Placebo 1" 57 50.0 345 08 P 7 (-0.10 to NS NS (imprecision)
therapy for ' ’ 0.41) P
single attacks
Improvement in
Pediatric difl;g ?Srr:ce Low
Migraine Topiramate | S0dium 1% 48 NA NA -0.9 NS NS (unclear risk
Disability valproate (-5.6 to of bias,
Assessment 3' 8) imprecision)
Score )

ClI = confidence interval; NA = not applicable; NS = not significant (number needed to treat and number of attributable events were calculated for statistically significant
differences); RCT = randomized controlled trial
*Bold = significant differences at 95% confidence level when 95% CI of attributable events does not include 0.
**Intensity of headache episodes.
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Table 8. Evidence of treatment discontinuation due to adverse effects with migraine preventive drugs versus placebo in children

Drug RCTS Children Conclusion Stre_ngth of
Reference evidence
Divalproex sodium, 160.73 148 Divalproex sodium 1,000 mg resulted in greater treatment discontinuation Low
1,000 mg rates vs. placebo (imprecision)
. . . . . . Low
Topiramate, 50-200 mg 2818667 208 Topiramate 50-200 mg, did not result in greater treatment discontinuation (imprecision,
rates vs. placebo . . .
medium risk of bias)
Clonidine 17 57 C_Ionldlne 25_-50 ug did not result in greater rates of treatment Insufficient
discontinuation vs. placebo; the data is sparse
. . . . . . Low
Magnesium 17 118 Magnesium did not result in greater rates of treatment discontinuation vs. (medium risk of
placebo L .
bias, imprecision)

Table 9. Subject characteristics in randomized controlled clinical trials that examined harms with interventions for migraine prevention

in children
Drugs Age % Females Bas&lilnrziiree/%luoenrlﬁy of Duratlor;ngirl\éllgrame, Obesity, BMI Farhr;lzlyrglséo[}; of
References for # RCTs / Mean # RCTs / Mean 9 # RCTs / Mean 9 J
RCTs* [Min to Max] [Min to Max] # RCTs / Mean # RCTs / Mean [Min to Max] # RCTs / Mean
[Min to Max] [Min to Max] [Min to Max]
: 81,82,86,87 4/13.4 4/60.4 2/4.7 2/233
Topiramate [11.1 to 14.2] [48.4 to 71.0] [4.1105.2] 0 [21.7 to 24.9] 0
Divalproex® "% 1/14.2 1/55.0 1/17.2 0 1/23.2 0
Propranolol® 0 1/46.2 1/14.0 0 0 1/13.0
Trazodone™ 1/12.6 1/45.0 1/3.8 1/45 0 1/67.5
717 2/414
Clonidine 1/11.0 [38.6 t0 44.2] 1/3.5] 0 0 1/90.7
Magnesium™ 1/12.0 1/68.6 1/105 1/35 0 0
Total 8/12.6 10/49.9 7/10.1 2/4.0 3/23.3 3/57.1
[11.0 to 14.2] [38.6 to 71.0] [3.51017.2] [3.5t0 4.5] [21.7 to 24.9] [13.0 to 67.5]

BMI = body mass index; RCT = randomized controlled trial
*Includes multiple publications of RCTs.
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Table 10. Risk of bias in randomized controlled clinical trials that examined harms with interventions for migraine prevention in children

Refelrjerrl:g:s for Masking of the Allocation Adequacy of Planned Intention Risk of Bias Total
RCTs* Treatment Status Concealment Randomization To Treat Analysis
. o18286.67 Double blind: 4 Adequate: 2 ' Adequate: 2 ' Ygs: 4 . Low:.3 .
Topiramate Open label: 0 Not adequate: 0 Not adequate: 2 No: ITT: 0 Medium: 1 4
P ) Unclear: 2 Unclear: 0 Unclear: 0 Unclear: 0
. Adequate: 0 Adequate: 1 Yes: 1 Low: 1
Divalproex® 7% gozglfaglgll_dé L Not adequate: 0 Not adequate: 0 No: ITT: 0 Medium: 0 1
P ) Unclear: 1 Unclear: 0 Unclear: 0 Unclear: 0
0 Double blind: 1 Adequate: 0 Adequate: 0 Yes: 0 Low: 0
Propranolol Open label: o Not adequate: 0 Not adequate: 1 No: ITT: 0 Medium: 1 1
P ) Unclear: 1 Unclear: 0 Unclear: 1 Unclear: 0
o Double blind: 1 Adequate: 0 Adequate: 0 Yes: 0 Low: 1
Trazodone Open label: 0 Not adequate: 0 Not adequate: 0 No: ITT: 0 Medium: 0 1
P ) Unclear: 1 Unclear: 1 Unclear: 1 Unclear: 0
o Double blind: 2 Adequate: 0 Adequate: 1 Yes: 0 Low: 1
Clonidine’™ Open label: o Not adequate: 0 Not adequate: 0 No: ITT: 1 Medium: 1 2
P ) Unclear: 2 Unclear: 1 Unclear: 1 Unclear: 0
- Double blind: 1 Adequate: 1 Adequate: 0 Yes: 1 Low: 0
Magnesium Open label: 0 Not adequate: 0 Not adequate: 1 No: ITT: 0 Medium: 1 1
P ) Unclear: 0 Unclear: 0 Unclear: 0 Unclear: 0
— Adequate: 3 Adequate: 4 Yes: 6 Low: 6
Total gO:??aglgl‘,dé 10 Not adequate: 0 Not adequate: 4 No: ITT: 1 Medium: 4 10
P ) Unclear: 7 Unclear: 2 Unclear: 3 Unclear: 0

ITT = intention to treat; RCT = randomized controlled trial
*Includes multiple publications of RCTs.
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Table 11. Sample, duration, length of followup, and attrition in randomized controlled clinical trials that examined harms with
interventions for migraine prevention in children

Druas Duration of Run-In Total Sample Assigned to Total Length of Loss of Followup Loss of Followup in
Referenges for Period, Weeks Treatment Followup, Weeks Control Group, % Active Group, %
RCTs* # RCTs / Mean # RCTs / Mean # RCTs / Mean # RCTs / Mean # RCTs / Mean
[Min to Max] [Min to Max] [Min to Max] [Min to Max] [Min to Max]

: 81,82,86,87 4/8.0 4/105.5 4/21.0 3/12.3 3/8.7
Topiramate [6.0 t0 9.0] [51.0 to 162.0] [16.0 to 26.0] [4.0 to 24.7] [4.5 to 11.4]
Divalproex® "% 1/6.0 1/305.0 1/12.0 1/55 1/3.9
Propranolol® 1/4.0 1/53.0 1/26.0 1/33 1/3.3
Trazodone™ 1/4.0 1/40.0 1/28.0 0 0

i i AT1LT2 2/54.0 2/16.0
Clonidine 0 [51.0 to 57.0] [8.0 to 24.0] 1/9.8 1/9.8
Magnesium™ 1/4.0 1/118.0 1/16.0 0 0
Total 8/6.3 10/103.9 10/18.8 6/9.5 6 6.6
[4.0 t0 9.0] [40.0 to 305.0] [8.0 to 28.0] [3.310 24.7] [3.3t0 11.4]
RCT = randomized controlled trial
*Includes multiple publications of RCTs.
Table 12. Treatment discontinuation due to adverse effects with migraine preventive drugs versus placebo in children
Absolute Risk Number Attributable Strength of
Dru RCTs Children Rate With Rate With Relative Risk Difference Needed To Events per Evidence
9 References* Drug, % Placebo, % (95% CI) (95% CI) Treat 1,000 Treated | (Reason for
(95% CI) (95% CI) Lowering)
Divalproex Lo 48 0a 14 6.8 0.08 13 80 Low
1,000 m’g** ) ) (0.9 to 54) (0.01 to 0.16) (7 to 111) (9to 151) (imprecision)
Low
Topiramate, 81,86,87 3 (imprecision,
50-100 mg 2 298 7 35 2.1(0.7t06.3) 0.04 (-0.02t0 0.1) NS NS medium risk
of bias)

- 71 3.1 0.04 -

Clonidine 1 57 3.5 0 (0.1 10 73.1) (-0.06 10 0.13) NS NS Insufficient
Low
. 74 3.1 0.04 (medium risk
Magnesium 1 118 52 L7 (0.3 10 29.0) (-0.03 t0 0.10) NS NS of bias,
imprecision)

ClI = confidence interval; NS = not significant (number needed to treat and number of attributable events were calculated for statistically significant differences)
*Includes multiple publications of RCTSs.
**Bold = significant differences at 95% confidence level when 95% CI of absolute risk difference do not include 0. The entire line is bold.
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Table 13. Adverse effects with antiepileptic drugs for migraine prevention in children

Number Attributable
Adverse Dru References Chlilgren Rate With i?;i:g'éh Relative Risk A%sh?fl;rt:nEEK N_?;eedaetd_r'(l)'o Events per
Effect 9 for RCTs* Drug, % ’ (95% CI) 1,000 Treated
Analyses % (95% CI) Harm (95% CI)
(95% CI)
Any adverse | Divalproex | zer 305 66.6 57.8 1.2(1.0t01.3) | 0.09(0.01t00.18) | 11 (5t0 200) | 94 (5 to 183)
event sodium
Q;’i‘:]om'”a' Topiramate | 3%%628 373 10.4 9.9 1.0(0.6t01.9) | 0.00 (-0.06t00.06) | NS NS
Anorexia Topiramate | 382868 373 11.8 5.9 1.8(0.9t03.8) | 0.05(0.00 to 0.11) NS NS
Dizziness Topiramate | 2528 531 4.6 5.9 0.7(0.1t03.7) |-0.03(-0.14t00.08) | NS NS
Fatigue Topiramate | 3%-82%% 373 6.8 8.6 0.8(0.4t01.6) | -0.02 (-0.08t0 0.04) | NS NS
Injury Topiramate | 3%%2% 373 8.1 8.6 0.9(05t01.8) | 0.00(-0.06t0 0.06) | NS NS
Nausea Topiramate | 2°% 298 6.0 6.0 1.0(0.4t02.6) | 0.00(-0.06t0 0.06) | NS NS
Paresthesia** | Topiramate | 3%-%% 373 14.5 5.3 2.6 (1.2t05.6) | 0.09 (0.05t0 0.14) 11 (7 to 22) 92 (45 to 140)
Sinusitis Topiramate | 3%%2% 373 8.1 5.3 1.2(05t02.5) | 0.02(-0.03t00.07) | NS NS
Somnolence Topiramate | 3%-82%% 305 8.1 5.0 1.4(0.6t03.6) | 0.03(-0.02t00.09) | NS NS
g_r eatment Topiramate | 3°-828687 490 19.6 25.8 0.8(05t01.2) |-0.03(-0.11t00.05) | NS NS
Iscontinuation
Upper
:f:cpt”atory Topiramate | 381828 373 21.7 11.2 1.8(1.1t03.1) |0.11(0.03t00.18) | 10(5to34) | 105 (29 to 182)
infection**
\éve"f:'?ehf:se** Topiramate | 3%.828 373 20.8 12.5 2.0(12t03.2) | 0.09(0.02t00.15) | 11(7to42) | 87 (24to 150)

ClI = confidence interval; NS = not significant (number needed to treat and number of attributable events were calculated for statistically significant differences);
RCT = randomized controlled trial

*Includes multiple publications which contributed to meta-analyses only once.

**Bold = significant differences at 95% confidence level when 95% CI of absolute risk difference do not include 0.
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Discussion

Our comprehensive review identified limited evidence about benefits and harms with
migraine preventive drugs in children. Migraine prevention in children was examined in 24
publications of 22 RCTs that enrolled 1,578 children. Only one drug, the beta blocker
propranolol, prevented migraine more effectively than placebo (Table 14). Propranolol (60 to
120 mg/day) would result in complete cessation of migraine attacks in 713 per 1,000 treated
children (95% ClI, 452 to 974) (low-strength evidence from a single RCT).” Topiramate,
divalproex, clonidine, trazodone, and magnesium oxide failed to prevent migraine in children.
Divalproex sodium, 1000 mg/day, resulted in greater rates of treatment discontinuation due to
adverse effects (Table 12). Topiramate significantly increased risk of weight loss, paresthesia,
and upper respiratory tract infection (Table 13).

No studies examined whether specific characteristics of children modify the effectiveness or
safety of preventive drugs. Treatment effects may differ between children and adolescents.
Published trials did not provide treatment effects among age subgroups.

Clinical decisions about drugs and nonpharmacologic treatment for migraine prevention in
children should include a careful estimation of the balance of benefits and harms. Our review
confirmed previously published conclusions about the efficacy of propranolol for migraine
prevention in children.”® However, nonpharmacologic treatments demonstrated better benefit-to-
harm ratios than drugs in head-to-head RCTs.” "% Individualized multimodal drug management
showed promising results.2® Other complex disease management interventions including school-
based psychological interventions and drug management programs have both demonstrated
positive results in treating acute headache attacks, but neither has been examined for migraine
prevention.’®*** RCTs have not yet examined other drug management interventions, including
integrated care, coordinated care, patient education, drug surveillance, and interactive drug
monitoring.

The off-label antiepileptic drugs, clonidine and trazodone failed to demonstrate efficacy for
migraine prevention but resulted in bothersome adverse effects. Previously published reviews
reported bothersome adverse effects with antiepileptic drugs in children with migraine*®>* or
epilepsy.’** Off-label use of the antidepressant trazodone in children with migraine was not
effective. We could not conclude the effectiveness of other antidepressants for preventing
migraine in children, nor could we determine whether adverse effects of antidepressants are
similar when used for children with migraine compared to children with depression. We do know
that antidepressants may increase risk of suicidal behavior in children and adolescents.'®® Use of
off-label psychotropic drugs for migraine prevention could be justified in children with
psychiatric comorbidity;'°® however, trials available for review did not report presence of
comorbid illnesses in enrolled patients.

In fact, few available trials examined the seriousness or bothersomeness of harms with drugs.
Clinicians considering off-label drugs for children with migraine have very limited evidence
about balance between benefits and harms for informed decisionmaking. Few clinical trials
followed the recommendations from the Task Force on Adverse Events in Migraine Trials of the
International Headache Society'®’ when testing safety of the drugs in children. Future fully
powered trials involving children with migraine should examine long-term safety with
preventive drugs, regardless of the investigators’ perceptions about the causal association
between the drugs and the detected harms.
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Table 14. Evidence of migraine prevention in children

RCTs

Strength of Evidence

Outcome Active Control Conclusion :
Reference (Reason for Lowering)
Propranolol was better than placebo in Low
Propranolol Placebo 17 achieving complete cessation of migraine . .
(imprecision)
attacks.
. Clonidine was not better than placebo in
Complete cessation of - 7 L ) S Low
Clonidine Placebo 1 achieving complete cessation of migraine . .
headache attacks attacks (imprecision)
Sodium valproate and propranolol had no Low
Sodium valproate | Propranolol 27888 significant differences in complete cessation of | (medium risk of bias
headache attacks. imprecision)
Reduction by 50% in Topiramate Placebo 281,86 Topiramate, 50-200 mg/d, did not increase rate | Moderate
migraine attack frequency P of reduction in migraine by 250%. (medium risk of bias)
Reduction by 250% in Divalproex 73 Divalproex sodium, 250-1,000 mg/d did not Low
S - Placebo 1 h MRS - -
migraine attack frequency sodium increase rate of reduction in migraine by 50%. (imprecision)
1-2 migraine . 7 Clonidine did not increase rate of reduction in Low
Clonidine Placebo 1 o . .
frequency/month migraine. (imprecision)
Reduction by 250% in _ 058 S_odl_u_m valp_roate and _propranc_)lol had no Low _ _ _
miaraine attack frequenc Sodium valproate | Propranolol 2 significant differences in reduction of migraine (medium risk of bias,
9 q Y attack by 250% from baseline with both drugs. imprecision)
Progressive Low
relaxation training 75 Metoprolol was less effective in reduction by . .
Metoprolol 1 o) (unclear risk of bias,
+ stress 250% in Headache Index. imprecision)
Reduction by 250% in management P
migraine attack frequency Cephalic Metoprolol and cephalic vasomotor feedback + Low
Metoprolol vasomotor 17 stress management had no significant (unclear risk of bias
P feedback + stress differences in reduction by 250% ) - ’
. imprecision)
management in Headache Index.
Reduction for need for - . I
temporary drug therapy for | Clonidine Placebo 7 Clonldln_e dl_d not decrease drug utilization for L_ow N
- acute migraine attacks. (imprecision)
single attacks
Improvement in Pediatric Topiramate and sodium valproate had no Low
Migraine Disability Topiramate Sodium valproate 1% significant differences in Pediatric Migraine (unclear risk of bias,
Assessment Score Disability Assessment Score. imprecision)

RCT = randomized controlled trial
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Strength of evidence of drug benefits and harms was low in most cases due to risk of bias and
imprecise estimates from underpowered RCTs. Reporting quality of trials was poor with few
trials providing detailed information about prior or concomitant treatments, comorbidities, family
history, socioeconomic status, drug overuse, and other important characteristics of children. On
average, the trials lasted 20 weeks, and therefore did not provide sufficiently long-term evidence
for benefits and harms with drugs that could be recommended for preventive use over very long
time periods. The optimal duration of preventive treatment and sustained benefits and harms with
preventive drugs in children with migraine remain unclear.?®%

Our review has limitations. We did not conclude strength of evidence for flunarizine, which
has been reported to be effective in preventing migraines in children, because this drug has not
been approved by the FDA. One low-risk-of-bias Italian RCT suggested that flunarizine resulted
in >50 g)ercent reduction in migraine attacks in 500 children per 1,000 treated (95% CI, 260 to
740).2%° We do not know why flunarizine was never approved in the United States. We requested
the FDA review of this drug and received a response that stated: “Any information on an
application if submitted by a firm to the FDA that did not yet receive approval, belongs to the
manufacturer/sponsor developing the drug (21 CFR 314.430).” We did not contact the sponsors
directly to inquire about products under development. Comprehensive review of
nonpharmacologic treatments was beyond our scope.

Our comprehensive literature search in several databases, trial registries, and the FDA
reviews detected a very low publication rate of registered completed clinical trials involving
children. We do not know why the studies were not published. We assume publication bias but
did not contact the investigators of completed trials for unpublished data. We requested
additional data from the sponsors of completed trials but received few responses. Thus, we know
neither the results from unpublished trials nor how many unregistered studies have been
conducted and never published. We relied on reported information and did not contact study
authors for additional details about the trials, including design, execution, or poorly reported
results that we could not reproduce.

Key Messages

e Propranolol was more effective than placebo for preventing migraine in children, with no
bothersome adverse effects that could lead to treatment discontinuation.

e Antiepileptics were no more effective than placebo in preventing migraine but resulted in
increased risk of adverse effects.

e Internet-based self-management with multimodal CBT was better than education in
preventing migraine in children and adolescents at 6 weeks but not at 6 months of
followup.

e Reporting quality of studies involving children is poor.

Our report offers insights for future research on preventive treatments for childhood
migraine, all of which should be conducted according to the recently published Standards for
Research in Child Health group (Table 15).2*°> Future randomized trials should examine the
comparative effectiveness of multimodal drug and disease management; long-term benefits,
safety, and adherence with preventive treatments; and the role of specific characteristics of
children that could modify benefits and harms with preventive drugs.
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Table 15. Future research needs

Key Question

Results of Literature Review

Types of Studies Needed
To Answer Question

Future Research Recommendation

What is the efficacy
and comparative
effectiveness of
pharmacologic
treatments for
preventing migraine
attacks in children?

Only one drug, beta blocker propranolol
prevented migraine more effectively than
placebo in a single RCT.

Multidisciplinary drug management including
cognitive-behavioral training was more
effective than usual care with educational
intervention in preventing migraine in children
and adolescents.

Randomized trials; analyses
of administrative databases to
examine practice patterns of
off label drug use and
comparative effectiveness on
health care utilization

Analyze efficacy of drugs that were effective for migraine
prevention in children and adults:
a. Beta blockers including
- Propranolol
- Timolol
- Metoprolol
- Atenolol
- Nadolol
- Bisoprolol
- Nebivolol
b. ACE inhibitors lisinopril and captopril
¢. Angiotensin Il Antagonists including
- Candesartan
- Telmisartan
Analyze efficacy and comparative effectiveness of
multidisciplinary community, family, or school based
migraine drug management interventions.
Analyze administrative databases (Medicaid, health
insurance databases) to examine preventive drug
utilization and effectiveness of preventive drugs on
emergency room utilization.
Trials should examine long-term treatment effectiveness
based on patient centered outcomes including complete
cessation of migraine attack or reduction in monthly
migraine attacks by 250%; quality of life; migraine related
disability; success with schooling.

What are the
comparative harms
from pharmacologic
treatments for
preventing migraine
attacks in children?

Divalproex sodium, 1000 mg/day) resulted in
treatment discontinuation due to adverse
effects.

Randomized trials; analysis of
administrative databases
Case-series and case reports
about harms with preventive
drugs

Creation of the registry with
adverse effects form
preventive drugs in children
with migraine

Analyze long-term safety of drugs with good
benefits/harms profile in adults:
a. Beta blockers
b. ACE inhibitors lisinopril and captopril
c. Angiotensin Il Antagonists including
- Candesartan
- Telmisartan
Analyze administrative databases (Medicaid, health
insurance databases) to examine preventive drug
utilization and comparative safety of preventive drugs on
diagnosed adverse effects that lead to treatment
discontinuation or additional health care utilization
(emergency room visits, hospitalization).
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Table 15. Future research needs (continued)

Key Question

Results of Literature Review

Types of Studies Needed
To Answer Question

Future Research Recommendation

Which characteristics
of children predict the
effectiveness and
safety of
pharmacologic
treatments for
preventing migraine
attacks?

No studies examined how children’s’
characteristics can improve effectiveness or
safety of migraine preventive medications in
children.

Randomized trials; analysis of
administrative databases

Examine with interaction models how children age, sex,
race, ethnicity, puberty, socioeconomic status, family
history, comorbid psychiatric and other diseases can
modify benefits and harms with preventive drugs.
Examine benefits and harms with preventive drugs in
subgroups by children age, sex, race, ethnicity, puberty,
socioeconomic status, family history, comorbid
psychiatric and other diseases.

Examine effectiveness and safety of preventive drugs
and multidisciplinary interventions in children with
chronic migraine, migraine with vs. without aura, and
those for whom previous preventive treatments failed.
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Future studies should also specifically examine the effects and risks of off-label drug use for
migraine prevention in children. Randomized trials have examined only a few pharmacologic
agents, but practicing clinicians use many off-label drugs to treat children, and little is known
about the comparative effectiveness or safely of the drug classes used. Large observational
studies, including the American Migraine Prevalence and Prevention study, relied on self-
reported use of preventive medications and did not assess exact drug use or effectiveness.® The
few available studies of off-label drug use in children show that 5 percent of all antiepileptic
drug prescriptions were for migraine.™® The National Ambulatory Medical Care Surveys from
2001 to 2004 demonstrated that 62 percent of outpatient pediatric visits included off-label
prescribing; 86 percent of those prescriptions were for pain.**” European studies demonstrated
that about 30 percent of hospitalized children'*® and 40 percent of children in outpatient settings
received off-label drug prescriptions.™® European observational studies found a significantly
higher risk of adverse effects with off-label drugs, concluding an improper balance of benefits
and risks with off-label drugs in pediatric patients.*'**?°

As a first step, the comparative effectiveness and safety of off-label drugs used for migraine
prevention in children should be examined by analyzing administrative databases. Such analyses
could, for example, shed light on practice patterns in migraine prevention and provide insight
into the comparative effectiveness of preventive drugs for reducing visits to emergency rooms.
Based on these analyses, RCTs could be designed to examine the drugs that demonstrate the
most favorable ratios of benefits to harms. Future studies should also assess the efficacy and
comparative effectiveness of multidisciplinary migraine drug management interventions based in
the community, family, or school.

Trials should examine treatment effectiveness based on patient-centered outcomes, including
complete cessation of migraine attack or reduction in monthly migraine attacks by>50 percent,
quality of life, migraine-related disability, and success with schooling. Studies should examine
subgroups of children identified by age, sex, race, ethnicity, puberty, socioeconomic status,
family history, and comorbid psychiatric conditions and other diseases. Studies should also
examine the effectiveness and safety of preventive drugs and multidisciplinary interventions in
children with chronic migraine, migraine with versus without aura, and those for whom previous
preventive treatments have failed.

Existing clinical research policy does not guarantee availability of the results from all studies
involving children. Results are unavailable for more than half of the studies involving children,
revealing a substantial publication bias.**! Registration and posting of results on
ClinicalTrials.gov should be mandatory for all studies involving children.*?
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Absolute risk difference
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Medical Subject Heading

Population, Intervention, Comparator, Outcome, Timing, and Setting
Preferred Reporting Items for Systematic Review and Meta-Analysis
Randomized controlled trial

Technical Expert Panel
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Appendix A. Literature Search

January 2011

PubMed

# Strings N

#8 | Search "Migraine Disorders"[Mesh] AND "Migraine Disorders"[Mesh] Limits: Humans, Meta- 97

Analysis, English
#7 | Search "Migraine Disorders"[Mesh] AND "Migraine Disorders"[Mesh] Limits: Humans, 907
Randomized Controlled Trial, English

# Strings N

#71 | Search migraine NOT acute Limits: Humans, Randomized Controlled Trial, English 655

#70 | Search migraine Limits: Humans, Randomized Controlled Trial, English 1040

#66 | Search melatonin AND migraine 55

#67 | Search melatonin AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 7
English

#64 | Search "Brain-Derived Neurotrophic Factor"[Mesh] AND migraine 6

#63 | Search "Brain-Derived Neurotrophic Factor"[Mesh] AND migraine Limits: Humans, Clinical Trial, 1
Randomized Controlled Trial, English

#62 | Search "Brain-Derived Neurotrophic Factor"[Mesh] Limits: Humans, Clinical Trial, Randomized 94
Controlled Trial, English

#58 | Search Risperidone AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#57 | Search Paliperidone AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#56 | Search Methiothepin AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#55 | Search Metergoline AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#53 | Search Lisuride AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 5
English

#51 | Search Bromocriptine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled 4
Trial, English

#50 | Search Zotepine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#49 | Search Ziprasidone AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#48 | Search Trifluoperazine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled 0
Trial, English

#47 | Search Tenilapine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#46 | Search Sulpiride AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 1
English

#45 | Search Spiperone AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#44 | Search Sertindole AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#43 | Search Olanzapine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#42 | Search Loxapine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#41 | Search Ketanserin AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#40 | Search Imipramine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English

#39 | Search Fluperlapine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0

English




#38 | Search Fluphenazine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English
#36 | Search Cyproheptadine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled 9
Trial, English
#35 | Search Clozapine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English
#33 | Search Clomipramine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled 2
Trial, English
#32 | Search Aripiprazole AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English
#31 | Search Amoxapine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English
#29 | Search Amitriptyline AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 34
English
#28 | Search Amitriptyline AND migraine Limits: Humans, English 150
#27 | Search 5-HT7 AND migraine Limits: Humans, English 12
#24 | Search 5-HT7 Limits: Humans, English 150
#13 | Search Quetiapine AND migraine Limits: Humans, English 5
#21 | Search "Antipsychotic Agents "[Pharmacological Action] AND migraine Limits: Humans, 41
Clinical Trial, Randomized Controlled Trial, English
#20 | Search "Antipsychotic Agents "[Pharmacological Action] AND migraine Limits: Humans, 206
English
#19 | Search "Antipsychotic Agents "[Pharmacological Action] Limits: Humans, English 51308
#11 | Search 5-HT2A AND migraine Limits: Humans, English 14
#10 | Search 5-HT2A antagonists AND migraine Limits: Humans, English 3
#7 | Search 5-HT2A antagonists Limits: Humans, English 394
#5 | Search Alpha-2 agonists AND migraine Limits: Humans, English 6
#4 | Search Alpha-2 agonists AND migraine 17
#84 | Search telcagepant AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 4
English
#83 | Search olcegepant AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 0
English
#82 | Search Arachidonic cascade modulators Limits: Humans, Clinical Trial, Randomized Controlled 0
Trial, English
#80 | Search tonabersat) AND migraine Limits: Humans, Clinical Trial, Randomized Controlled Trial, 6
English
#79 | Search dextromethorphan AND migraine Limits: Humans, Clinical Trial, Randomized Controlled 0
Trial, English
#78 | Search dextromethorphan AND migraine NOT acute Limits: Humans, Clinical Trial, Randomized 0
Controlled Trial, English
#77 | Search loxapine AND migraine NOT acute Limits: Humans, Clinical Trial, Randomized 0
Controlled Trial, English
#76 | Search prochlorperazine AND migraine NOT acute Limits: Humans, Clinical Trial, Randomized 8
Controlled Trial, English
#75 | Search prochlorperazine AND migraine Limits: Humans, Clinical Trial, Randomized Controlled 20
Trial, English
August, 2011
# Strings N
#15 | Search Phenelzine AND migraine Limits: Humans, Journal Article, English 11
#14 | Search Bupropion AND migraine Limits: Humans, Journal Article, English 1
#13 | Search Imipramine AND migraine Limits: Humans, Journal Article, English 15
#12 | Search Imipramine AND headache Limits: Humans, Journal Article, English 60
#11 | Search Doxepin AND headache Limits: Humans, Journal Article, English 15
#9 | Search Desipramine AND headache Limits: Humans, Journal Article, English 13
#10 | Search Desipramine AND migraine Limits: Humans, Journal Article, English 1
#7 | Search Protriptyline AND headache Limits: Humans, Journal Article, English 4
#6 | Search Protriptyline AND migraine Limits: Humans, Journal Article, English 0
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Updated search in Ovid; 1948 to November Week 3 2011

# Searches Results
1 exp migraine disorders/dt 5944
2 exp migraine disorders/pc 1669
3 ad.fs. 998247
4 2and 3 286
5 lor4d 6112
6 lor2 7065
7 exp "off-label use"/ 519
8 off label.mp. 2412
9 7o0r8 2412
10 6and 9 14
11 exp calcium channel blockers/ 68976
12 exp antihypertensive agents/ 216956
13 exp antidepressive agents/ 113058
14 exp anticonvulsants/ 111349
15 exp botulinum toxin type a/ 4832
16 exp alzheimer disease/dt 8107
17 11or12or13orl14orl5or 16 476372
18 6 and 17 1675
19 5o0r10o0r 18 6489
20 limit 19 to (humans and yr="2000 -Current") 3195
21 limit 20 to updaterange="mesz(20111121020154-20111121091315]" 0
Search for systematic reviews:

Searches Results

Search systematic[sb] AND (quetiapine) AND child 16

Search systematic[sh] AND (Telmisartan) AND child

Search systematic[sb] AND (Captopril) AND child

Search systematic[sb] AND (Enalapril) AND child

Search systematic[sb] AND (Femoxetine) AND child

Search systematic[sh] AND (Metoprolol) AND child

Search systematic[sh] AND (acebutolol) AND child

Search systematic[sb] AND (bisoprolol) AND child

Search systematic[sb] AND (Atenolol) AND child

Search systematic[sb] AND (opipramol) AND child

Search systematic[sh] AND (Nadolol) AND child

Search systematic[sh] AND (Oxprenolol) AND child

Search systematic[sb] AND (Alprenolol) AND child

Search systematic[sb] AND (Labetalol) AND child

Search systematic[sb] AND (Timolol) AND child

Search systematic[sb] AND (Propranolol) AND child

Search systematic[sh] AND (Pindolol) AND child

Search systematic[sb] AND (Pindolol)

Search systematic[sb] AND (Rizatriptan) AND child

Search systematic[sb] AND (Zolmitriptan) AND child

Search systematic[sh] AND (Frovatriptan) AND child

Search systematic[sh] AND (Almotriptan) AND child

Search systematic[sb] AND (Sumatriptan) AND child

Search systematic[sb] AND (Venlafaxine) AND child

Search systematic[sbh] AND (Paroxetine) AND child

Search systematic[sb] AND (citalopram) AND child

Search systematic[sh] AND (fluvoxamine) AND child

Search systematic[sb] AND (Nicardipine) AND child

Search systematic[sb] AND (Verapamil) AND child

Search systematic[sh] AND (Nimodipine) AND child

Search systematic[sb] AND (Nifedipine) AND child

Search systematic[sh] AND (Telcagepant) AND child
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Search systematic[sb] AND (Olanzapine) AND child

Search systematic[sb] AND (aripiprazole) AND child

2=
o |00

Search systematic[sh] AND (Pizotifen) AND child

Search systematic[sb] AND (Lasmiditan ) AND child

Search systematic[sb] AND (Lasmiditan hydrochloride) AND child

Search systematic[sb] AND (Quinazoline) AND child

Search systematic[sb] AND (Piperazine) AND child

Search systematic[sh] AND (Clonidine) AND child

Search systematic[sb] AND (nortriptyline ) AND child

Search systematic[sb] AND (mirtazapine) AND child

Search systematic[sb] AND (Memantine) AND child

wN (A |RF | olo|e

Search systematic[sh] AND (Amantadine) AND child

Search systematic[sb] AND (Botulinum Toxin Type A) AND child

wWIN

Search systematic[sh] AND (Montelukast) AND child

[En
o

Search systematic[sb] AND (Simvastatin) AND child

Search systematic[sb] AND (cimetidine) AND child

Search systematic[sh] AND (Indomethacin) AND child

Search systematic[sh] AND (Flurbiprofen) AND child

Search systematic[sb] AND (Valproic acid) AND child

Search systematic[sb] AND (Divalproex) AND child

Search systematic[sb] AND (Topiramate) AND child

Search systematic[sh] AND (Eletriptan) AND child

Search systematic[sb] AND (Naratriptan) AND child

Search systematic[sb] AND (Pregabalin) AND child AND adverse

Search systematic[sb] AND (Levetiracetam) AND child AND adverse

Search systematic[sb] AND (amitriptyline) AND child AND adverse

Search systematic[sh] AND (carbamazepine ) AND child AND adverse

Search systematic[sb] AND (Prochlorperazine) AND child AND adverse

Search systematic[sb] AND (melatonin) AND child AND adverse

Search systematic[sb] AND (melatonin) AND child

Search systematic[sb] AND (Naproxen) AND child

Search systematic[sh] AND (flunarizine) AND child

Search systematic[sh] AND (Dihydroergocryptine) AND child

Search systematic[sb] AND (dihydroergotamine) AND child

Search systematic[sb] AND (Ergotamine) AND child
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March 29, 2012

# Searches Results
1 exp migraine disorders/dt 5944
2 exp migraine disorders/pc 1674
3 ad.fs. 991506
4 2and3 288
5 lor4 6107
6 lor2 7059
7 exp "off-label use"/ 571
8 off label.mp. 2478
9 7o0r8 2478
10 6 and 9 14
11 exp calcium channel blockers/ 68415
12 exp antihypertensive agents/ 215895
13 exp antidepressive agents/ 112330
14 exp anticonvulsants/ 111378
15 exp botulinum toxin type a/ 4780
16 exp alzheimer disease/dt 8048
17 11or12or13orl14orl5or 16 474031
18 6 and 17 1675
19 5o0r10o0r18 6481
20 limit 19 to (humans and yr="2000 -Current") 3194
21 limit 20 to updaterange="mesz(20111121020154-20111121091315]" 0
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Ovid Technologies, Inc. Email Service

Search for: limit 20 to (english language and "all child (0 to 18 years)")
Results: 100

Database: Ovid MEDLINE(R) <1946 to May Week 2 2012> Search Strategy:

OCoOoO~NOOUTAWNPE

exp migraine disorders/dt (5965)

exp migraine disorders/pc (1692)

ad.fs. (1002489)

2 and 3 (291)

1 or 4 (6136)

1 or 2 (7101)

exp "off-label use"/ (628)

off label.mp. (2572)

7 or 8 (2572)

6 and 9 (14)

exp calcium channel blockers/ (68722)
exp antihypertensive agents/ (217035)
exp antidepressive agents/ (113333)

exp anticonvulsants/ (112028)

exp botulinum toxin type a/ (4853)

exp alzheimer disease/dt (8211)

11 or 12 or 13 or 14 or 15 or 16 (477138)
6 and 17 (1689)

5 or 10 or 18 (6514)

limit 19 to (humans and yr="2000 -Current") (3226)
limit 20 to (english language and "all child (0 to 18 years)") (578)



Scientific Information Package requests and responses

Company Name

Date Responded

Abbott Laboratories

No response

Alexza Pharmaceuticals, Inc.

No response

Allergan, Inc.

No response

Almirall, S.A.

No response

AstraZeneca Pharmaceuticals, LP

No response

Beth Israel Deaconess Medical Center

No response

Boston Scientific

No response

BTG International, Ltd.

No response

Capnia, Inc.

No response

Centre Hospitalier Universitaire de Saint Etienne

No response

Cephalon, Inc

No response

Chengdu University of Traditional Chinese Medicine

No response

Clinvest

No response

ColLucid Pharmaceuticals, Inc.

No response

D-Pharm Ltd. No response
Eisai Inc. No response
Eli Lilly & Co No response
Endo Pharmaceuticals No response
eNeura No response
Eurohead No response

GlaxoSmithKline

Submitted

HaEmek Medical Center

No response

Ipsen Biopharm, Ltd

No response

Janssen Cilag Pharmaceutica S.A.C.1.

No response

Janssen EMEA

No response

Janssen Pharmaceutica NV

Submitted

Janssen-Ortho, Inc.

No response

Johnson & Johnson Pharmaceutical Research & Development, L.L.C.

No response

Kowa Pharmaceuticals America

No response

Lotus Pharmaceuticals, Inc.

No response

Luitpold Pharmaceuticals, Inc.

No response

Manhattan Pharmaceuticals, Inc.

No response

MAP Pharmaceuticals, Inc.

No response

Medtronic, Inc.

No response

Merck & Co., Inc.

Submitted

Nektar

Nothing to submit 11/16/2011

NeurAxon

No response

Nordlandssykehuset HF

No response

Novartis Pharmaceuticals Corporation

No response

NPS Pharmaceuticals

No response

Ortho-McNeil Janssen Scientific Affairs, LLC

No response

Ortho-McNeil Neurologics

No response

Ortho-McNeil-Janssen Pharmaceuticals, Inc

No response

Pfizer Inc

No response

Pozen

No response

PriCara® (Division of Ortho-McNeil-Janssen Pharmaceuticals, Inc.)

No response

Raptor Pharmaceutical Corp.

No response

Roxane Laboratories

No response

SK Chemicals

No response

Sorlandet Hospital HF

No response

Takeda Global Research & Development Center, Inc.

No response

Takeda Pharmaceuticals North America, Inc.

No response

The EMMES Corporation

No response

UCB, Inc. No response
Valeant Pharmaceuticals International No response
Zogenix No response
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Appendix B. Ongoing Studies of Migraine Prevention in Children

Appendix Table B1. Characteristics of ongoing studies of migraine prevention in children

Registration

Number Interventions Phases Enroliment Study Designs Outcome Measures Publication
Recruitment
NCT00195741 Drug: divalproex Phase 3 300 Allocation: Randomized|Endpoint Reduction from baseline in 4-week Not available
Completed sodium Classification: Safety Study|Intervention migraine headache rate|Migraine
Model: Parallel Assignment|Masking: headache rate in last 4 weeks of
Double-Blind|Primary Purpose: study|Percent reduction from
Treatment baseline|Percent of subjects with >75%
reduction in migraine headache rate
NCT00195754 Drug: divalproex Phase 3 114 Allocation: Nonrandomized|Endpoint Safety outcome measure|Migraine Not available
Completed sodium Classification: Safety Study|Intervention headache rate
Model: Single Group
Assignment|Masking: Open
Label|Primary Purpose: Treatment
NCT00195806 Drug: divalproex Phase 3 315 Allocation: Nonrandomized|Endpoint Number of migraine headache Not available
Completed sodium Classification: Safety Study|Intervention days|Adverse events|Laboratory
Model: Single Group data|Vital signs|Study drug
Assignment|Masking: Open exposure|Behavioral/cognitive
Label|Primary Purpose: Treatment assessments
NCT00237302 Drug: topiramate Phase 3 162 Allocation: Randomized|Endpoint Number of migraine days per month Not available,
Completed Classification: Safety/Efficacy (28 days) during the double-blind but Clinical
Study|Intervention Model: Parallel treatment period relative to the Study Report
Assignment|Masking: Double- prospective baseline period|Monthly CR002662 is
Blind|Primary Purpose: Prevention rates of migraine episodes, available with
nonmigraine headache episodes, and the outcomes
total headache days; percentage of and methods
treatment responders; severity and
duration of migraines; frequency and
severity of associated migraine
symptoms, and use of rescue
medicines.
NCT00210535 Drug: Topiramate; Phase 3 110 Allocation: Randomized|Endpoint Percent reduction in the frequency of Not available,
Completed Placebo Classification: Safety/Efficacy monthly migraine attacks (using 48- but synopsis
Study|Intervention Model: Parallel hour rule) over the last 12 weeks of the | available
Assignment|Masking: Double- double-blind treatment phase (Clinical study
Blind|Primary Purpose: Treatment compared with the 4-week prospective report
baseline period|Percent reduction in (a) | CR002245)

average monthly migraine days, (b)
average monthly headache days, and
(c) monthly migraine rate, over the last
12 weeks of the double-blind treatment
phase compared with the prospective
baseline period.
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Registration

Number Interventions Phases Enroliment Study Designs Outcome Measures Publication
Recruitment
NCT00231595 Drug: topiramate Phase 3 768 Allocation: Randomized|Endpoint Change in monthly (28 day) migraine Brandes,
Completed Classification: Safety/Efficacy period rate from the prospective 2004*
Study|Intervention Model: Parallel baseline period to the double-blind
Assignment|Masking: Double- phase.|Proportion of patients
Blind|Primary Purpose: Treatment responding to the treatment. Changes
from baseline to the double-blind phase
in number of monthly migraine attacks,
monthly migraine days, number of
days/month requiring rescue
medication and Health-Related Quality
of Life measures
NCT00236509 Drug: topiramate Phase 3 763 Allocation: Randomized|Endpoint Changes in length of time between the Silverstein,
Completed Classification: Safety/Efficacy onset and cessation of painful migraine | 2004
Study|Intervention Model: Parallel symptoms (migraine period) from
Assignment|Masking: Double- baseline. Safety evaluations conducted
Blind|Primary Purpose: Treatment throughout the study. Proportion of
patients responding to the treatment.
Changes from baseline to double-blind
phase in number of monthly migraine
attacks, monthly migraine days,
number of days/month requiring rescue
medication, and Health-Related Quality
of Life measures.
NCT00236561 Drug: topiramate, Phase 3 786 Allocation: Randomized|Endpoint Change in the monthly (28 days) Diener, 2004°
Completed propranolol Classification: Safety/Efficacy migraine period rate from the
Study|Intervention Model: Parallel Prospective Baseline Period to the
Assignment|Masking: Double- Core Double-Blind Phase. Proportion of
Blind|Primary Purpose: Treatment patients responding to treatment.
Change from Baseline Phase to Core
Double-Blind Phase in number of
monthly migraine attacks, monthly
migraine days, number of days/month
requiring rescue medication, and
Health Related Quality of Life
measures
NCT00131443 Drug: Topiramate Phase 40 Allocation: Randomized|Control: Dose The primary efficacy outcome will be Not available
Completed ll|Phase IlI Comparison|Endpoint Classification: the reduction in average monthly

Safety/Efficacy Study|Intervention Model:

Parallel Assignment|Masking: Double-
Blind|Primary Purpose:
Educational/Counseling/Training

migraine-days over the entire double-
blind phase relative to the prospective
baseline period|Reduction in frequency,
severity and duration of basilar or
hemiplegic aura symptoms|Reduction
in migraine pain severity and
duration|Reduction in migraine episode
and headache episode
frequency|Reduction in total headache
days|Proportion of responders (i.e., the
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Registration
Number
Recruitment

Interventions

Phases

Enroliment

Study Designs

Outcome Measures

Publication

proportion of subjects who experience
a a%q¥ 50% reduction in migraine-days
and migraine episodes)|Cumulative
reduction in frequency of migraine days
and migraine episodes|Reduction in the
use of acute/abortive
medications|Reduction in migraine-
associated symptoms

NCT00158002
Completed

Drug: Topiramate

Phase II

40

Allocation: Nonrandomized|Control:
Uncontrolled|Endpoint Classification:
Safety/Efficacy Study|Intervention Model:
Single Group Assignment|Masking: Open
Label|Primary Purpose:
Educational/Counseling/Training

Reduction of average monthly migraine
days Reduction in frequency, severity
and duration of basilar or hemiplegic
aura symptoms|Reduction in migraine
pain severity and duration|Migraine
episode and headache episode
frequency|Total headache
days|Proportion of responders (i.e., the
proportion of subjects who experience
a 50% reduction in migraine-days and
migraine episodes)|Cumulative
frequency of migraine days and
migraine episodes|Use of
acute/abortive medications|Migraine
episode and headache episode
frequency|Total headache
days|Migraine-associated symptoms

Not available

NCT00203255
Completed

Drug: Soy Isoflavones

25

Allocation: Nonrandomized|Control:
Uncontrolled|Endpoint Classification:
Efficacy Study|Intervention Model: Single
Group Assignment|Masking: Open Label

To compare headache outcome
measures between baseline and soy
treatment periods. Headache outcome
measures include frequency and
duration of menstrually-associated
migraine (MAM), as well as presence
or absence of associated
symptoms|Duration of MAM
headaches|Maximum headache
intensity|Incidence of MAM headache
associated symptoms|Duration of MAM
headache associated
symptoms|Maximum functional
impairment score during MAM
headache|Incidence of use of rescue
medication for the treatment of a MAM
attack|Patient satisfaction score at the
end of each treatment period|Describe
headaches associated with
menstruation|Describe the association
of headache to premenstrual
symptoms.|Explore premonitory

Not available




Registration
Number
Recruitment

Interventions

Phases

Enroliment

Study Designs

Outcome Measures

Publication

symptoms in the menstrual migraine
population|Compare questionnaire data
collected at screening visit to
questionnaire data collected at
termination visit.JAssess electronic
diary effectiveness in capturing diary
information in this population

NCTO00475514
Completed

Drug: Frovatriptan
2.5mg QD|Drug:
Frovatriptan 2.5 mg
BID|Drug: placebo

Phase I

Allocation: Randomized|Control: Placebo
Control|Intervention Model: Parallel
Assignment|Masking: Double-Blind

Primary endpoint Number of MRM
headache free PMPs out of a potential
of three treated PMPs|Incidence of
MRM headache|Maximum headache
intensity|Incidence of moderate or
severe MRM headaches|Number of
MRM headache free days during
treated PMPs|Incidence of MRM
headache associated symptoms (e.g.
photophobia, phonophobia, nausea
and vomiting)|Functional impairment
during treatment phase|Time to onset
(days) of MRM headache (during the
treated PMP and until five days post
treatment)| Time to onset of first post-
treatment migraine Incidence of
intercurrent migraine outside of the
peri-menstrual period Use of rescue
medication

Not available

NCT00551980
Completed

Behavioral: Cognitive,
Relaxation, Exercise
Therapy

Phase I

2895

Allocation: Randomized|Control: Active
Control|[Endpoint Classification: Efficacy
Study|Intervention Model: Parallel
Assignment|Masking: Open
Label|Primary Purpose: Treatment

Reduction in number of days per month
with headache and shoulders pain after
6 months. Proportion of subjects with
more than 4 days with headache and
shoulder pain at the baseline that will
have reduction in pain frequency of
more than 50%, after 6
months|Headache index (Intensity x
Frequency) after 6 and 12 months.
Frequency of analgesic drug
consumption after 6 and 12 months
Frequency of headache and shoulder
pain after 12 months

Not available

NCT01035983
Completed

Drug: Frovatriptan 2.5
mg

Phase I

550

Endpoint Classification: Safety
Study|Intervention Model: Single Group
Assignment|Masking: Open
Label|Primary Purpose: Treatment

Incidence of all treatment-emergent
adverse events (AESs).|Incidence of
menstrual migraine
headache|Maximum headache
severity|Number of headache-free days
during a treated perimenstrual period
(PMP)|Occurrence and severity of
menstrual migraine headache-

MacGregor,
2009*




Registration

Number Interventions Phases Enroliment Study Designs Outcome Measures Publication
Recruitment
associated symptoms|Maximum
functional impairment during menstrual
migraine headache|Incidence and
severity of intercurrent migraine|Total
migraine burden|Standard hematology
and biochemistry|12-lead
electrocardiogram (ECG) and vital
signs, physical examination|Short-form
12 (SF-12) Health Related Quality of
Life Questionnaire
NCT01581281 Drug: Phase 3 675 Allocation: Randomized|Endpoint Reduction in Migraine Frequency Not available
Not yet recruiting Amitriptyline|Drug: Classification: Safety/Efficacy (amitriptyline and
Topiramate|Drug: Study|Intervention Model: Parallel topiramate)|Reduction in absolute
Placebo Assignment|Masking: Double Blind migraine disability score on
(Subject, Caregiver, Investigator, PedMIDAS|Safety and tolerability of
Outcomes Assessor)|Primary Purpose: amitriptyline and
Prevention topiramate|Occurrence of treatment-
emergent serious adverse
events|Reduction in absolute migraine
frequency days
NCT00269581 Other: Educational Phase IlI 92 Allocation: Randomized|Control: Active Pain, mood, and stress self-rating Not available
Active, not CD-rom|Other: Control|Endpoint Classification: Efficacy scales|Quality of life|Headache-related
recruiting Headstrong CD-rom Study|Intervention Model: Parallel disability
Assignment|Masking: Open
Label|Primary Purpose: Treatment
NCT00665236 Other: Craniosacral 66 Allocation: Randomized|Control: Placebo | HIT-6|Headache frequency Not available
Active, not therapy|Procedure: Control|[Endpoint Classification: Efficacy
recruiting Low strength static Study|Intervention Model: Parallel
magnets Assignment|Masking: Single Blind
(Outcomes Assessor)|Primary Purpose:
Treatment
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Appendix C. Analytical Framework
PICOTS Framework

Population(s)

Children with episodic migraine, chronic daily headache, or chronic migraine as defined by
the Headache Classification Subcommittee of the International Headache Society” (see
below for definitions).

Patient characteristics that can modify the effects of pharmacological treatments for
preventing migraine attacks in children and adults:
— Age
— Sex
— The onset of menarche
— Race and ethnicity
— Socioeconomic status
— Education
— Family history
— Access to care, type of care, and residence in rural or urban areas
— Definition of migraine
— Presence of aura
— Headache frequency
— Prior treatments; overuse of drugs for acute migraine
— Obesity
— Nutritional and dietary factors, specifically caffeine
— Aerobic fitness
— Previous head injury
— Psychological factors and social/family support system
— Comorbidities (depression, bipolar disorder, anxiety, diabetes, hypertension,
cardiovascular diseases, others)
— Concomitant medications for comorbid conditions

Interventions

Off-label medications previously examined in clinical trials for preventing migraine.?

Monotherapy.

Multidrug interventions.

Combined pharmacological with nonpharmacological modalities: behavioral interventions
with education, exercise, biofeedback, relaxation techniques, yoga, massage,
acupuncture, and dietary supplements.

Comparators

Placebo.

Drug treatments (comparative effectiveness).

Nonpharmacological treatments: behavioral interventions with education, exercise,
biofeedback, relaxation techniques, yoga, massage, acupuncture, and dietary
supplements.
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Outcomes

Patient-centered outcomes:
Reduction of migraine attacks by >50 percent from baseline; primary outcome for the
review.
Quality of life.
Patient satisfaction.
Composite patient centered outcomes defined as an aggregate improvement of the
aforementioned outcomes.
Emergency visits, loss of school days; treatment failure.
Intermediate outcomes:
Number of headache days.
Number of moderate to severe headache days.
Improvement in associated symptoms.
Use of drugs for acute migraine (prescribed or over-counter).
Physician/healthcare professional (HCP) visits.
Harms:
All reported adverse reactions and effects (such as anxiety, nausea, vomiting, sleep time
reduction, drowsiness, or weakness).
Treatment discontinuation due to adverse effects.
Additional medical resource utilization to manage adverse effects (e.g., prescription
medication, urgent care/emergency services, physician/HCP visits).

Timing
6 months or more; optimally 12 months
Any time of occurrence for harms

Setting
Outpatient settings

Definition of Terms

Migraine (as defined by the Headache Classification Subcommittee of the International
Headache Society):*
Repeated attacks of headache lasting 4 to 72 hours in patients with a normal physical
examination, no other reasonable cause for the headache, and
At least two of the following features:
— Unilateral pain
— Throbbing pain
— Aggravation by movement
— Moderate or severe intensity
Plus at least one of the following features:
— Nausea/vomiting
— Photophobia and phonophobia
Episodic migraine as an indication for preventive treatment:
Five or more attacks a month®
Three or more attacks a month®



Definitions of chronic migraine (can be chronic from onset or transformed from episodic
migraine):
FDA:
— Chronic migraine is defined as having a history of migraine and experiencing a
headache on most days of the month.”
Revised International Headache Society criteria for chronic migraine:*
1.5.1. Chronic migraine

A. Headache (tension-type and/or migraine) on >15 days per month for at
least 3 months
* Characterization of a frequently recurring headache generally requires

a headache diary to record information on pain and associated
symptoms day by day for at least 1 month.

B. Occurring in a patient who has had at least five attacks.

C. On >8 days per month for at least 3 months headache has fulfilled C.1
and/or C.2 below; that is, has fulfilled criteria for pain and associated
symptoms of migraine without aura.

1. Has at least two of a—d
a. Unilateral location
b. Pulsating quality
c. Moderate or severe pain intensity
d. Aggravation by or causing avoidance of routine physical
activity (e.g., walking or climbing stairs) and at least one of (1)
or (2):
(1). Nausea and/or vomiting
(2). Photophobia and phonophobia
2. Treated and relieved by triptan(s) or ergot before the expected
development of C.1 above

D. No medication overuset and not attributed to another causative disorder
tHeadache Classification Committee criteria for a medication overuse

headache (A8.2)*

Diagnostic criteria for pediatric migraine without aura®
A. At least five attacks fulfilling criteria B through D
B. Headache attacks lasting 1 to 72 hours
C. Headache has at least two of the following characteristics:
1. Unilateral location, which may be bilateral or frontotemporal (not occipital)
2. Pulsing quality
3. Moderate or severe pain intensity
4. Aggravation by or causing avoidance of routine physical activity (e.g.,
walking, climbing stairs)
D. During the headache, at least one of the following:
1. Nausea or vomiting
2. Photophobia and phonophobia, which may be inferred from a child's behavior
E. Not attributed to another disorder
Diagnostic criteria for pediatric migraine with aura>—episodes of intense disabling
headache separated by symptom-free intervals.



A. At least five distinct attacks lasting 1 to 72 hours and permit attacks to be
briefer than in adults (range: 4—72 hours).

B. The location of the pain may be unilateral or, in children younger than 15
years of age, bilateral (bifrontal or bitemporal). The quality of pain is typically
pulsing or throbbing, a symptom that may require specific questioning in

young children.

C. The pain is moderate to intense and aggravated by routine physical activity,

such as walking or climbing stairs.

D. The accompanying associated autonomic features (nausea, vomiting,
photophobia, and phonophobia) may be as disabling as the pain. The latter
two features may be inferred by the patient's behavior if the child withdraws

to a quiet dark place during the attack.

E. The headache must be “not attributed to another disorder,” implying that the
prudent physician should carefully consider other possible causes for the

recurrent headaches.

The disorders within the migraine with aura spectrum reflect the concept that the focal
symptoms, such as visual disruptions, hemiparesis, and aphasia, are manifestations of the
regional neuronal depolarization and oligemia caused by cortical spreading depression (CSD).
Clinical entities of childhood with focal neurologic symptoms, previously termed migraine
variants, such as hemiplegic and basilar type, now are included within this category of migraine

with aura.
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Appendix Table C1. Pharmacological classes for migraine prevention

Drug, ATC Code*

Class of Drug

ANTIEPILEPTICS

Topiramate, NO3AX11

NO3 ANTIEPILEPTICS NO3AX Other antiepileptics

Lamotrigine, NO3AX09

NO3A ANTIEPILEPTICS

Levetiracetam, NO3AX14

NO3A ANTIEPILEPTICS

Pregabalin, NO3AX16

NO3A ANTIEPILEPTICS alpha2-delta agonist

Carbamazepine , NO3AF01

NO3A ANTIEPILEPTICS NO3AF Carboxamide derivatives

Valproic acid, NO3AGO01

NO3A ANTIEPILEPTICS NO3AG Fatty acid derivatives, Gamma-
aminobutyric acid (GABA) enhancer and analog

Vigabatrin, NO3AG04

NO3A ANTIEPILEPTICS NO3AG Fatty acid derivatives, GABA
transaminase inhibitor

Tiagabine, NO3AGO06

NO3A ANTIEPILEPTICS NO3AG Fatty acid derivatives, gamma
aminobutyric acid (GABA) enhancer

Zonisamide, NO3AX15

NO3A ANTIEPILEPTICS NO3AX Other antiepileptics

Valproate NO3A ANTIEPILEPTICS
NO3AG Fatty acid derivatives
Divalproex Gamma-aminobutyric acid (GABA) enhancer and analog

Gabapentin, NO3AX12

NO3A ANTIEPILEPTICS

Acetazolamide, SO1EC01

SO01EC, carbonic anhydrase inhibitor

ANTIDEPRESSANTS

Nortriptyline , NO6AA10

NO6A ANTIDEPRESSANTS NO6AA nonselective monoamine
reuptake inhibitors

Clomipramine, NO6AAO4

NO6A ANTIDEPRESSANTS NO6AA nonselective monoamine
reuptake inhibitors

Citalopram, NO6AB04

NO6A ANTIDEPRESSANTS NO6AB Selective serotonin reuptake
inhibitors

Venlafaxine, NO6AX16

NO6A ANTIDEPRESSANTS NO6AX Other antidepressants

Amitriptyline

NO6A ANTIDEPRESSANTS NO6AA nonselective monoamine
reuptake inhibitors

Mirtazapine, NO6AX11

NO6A ANTIDEPRESSANTS tricyclic antidepressants

BETA BLOCKERS

Timolol, CO7TAA06

CO7AA , Beta blocking agents, nonselective

Nadolol , CO7AA12

CO7AA Beta blocking agents, nonselective

Propranolol,CO7AAQ5

CO7AA Beta blocking agents, nonselective

Metoprolol,C07AB02

CO7AB Beta blocking agents, selective

Atenolol, CO7AB03

CO7AB Beta blocking agents, selective

Bisoprolol,CO7AB0O7

CO7AB Beta blocking agents, selective

Acebutolol,C07AB04

CO7AB Beta blocking agents, selective

Alprenolol, CO7AA01
Oxprenolol, CO7AA02 (discontinued in the FDA)

CO7A BETA BLOCKING AGENTS
CO7AA Beta blocking agents, nonselective

Pindolol, CO7AA03

CO7AA Beta blocking agents, nonselective

ACE INHIBITORS

Trandolapril, CO9AA10

C09AA ACE inhibitors

Enalapril, CO9AAQ2

CO09AA ACE inhibitors

Captopril, CO9AA0L

C09AA ACE inhibitors

Lisinopril, CO9AA03

C09AA ACE inhibitors

ANGIOTENSIN Il ANTAGONISTS

Telmisartan,CO9CAOQ7

CO9CA Angiotensin Il antagonists

Candesartan, CO9CA06

CO9CA Angiotensin Il antagonists

CALCIUM CHANNEL ANTAGONIST

Dotarizine

SELECTIVE CALCIUM CHANNEL ANTAGONIST; 5-HT
receptors ANTAGONIST

Flunarizine, NO7CAO03; Sibelium

SELECTIVE CALCIUM CHANNEL ANTAGONISTNO7C
ANTIVERTIGO PREPARATIONS




Drug, ATC Code*

Class of Drug

SELECTIVE CALCIUM CHANNEL BLOCKERS

Nimodipine,CO8CA06

C08C SELECTIVE CALCIUM CHANNEL BLOCKERS WITH
MAINLY VASCULAR EFFECTS CO8CA Dihydropyridine
derivatives

Verapamil, CO8DA0O1

C08D SELECTIVE CALCIUM CHANNEL BLOCKERS WITH
DIRECT CARDIAC EFFECTS CO08DA Phenylalkylamine
derivatives

Nicardipine,CO8CA04

C08C SELECTIVE CALCIUM CHANNEL BLOCKERS WITH
MAINLY VASCULAR EFFECTS CO8CA Dihydropyridine
derivatives

Nifedipine, COBCA05

C08C SELECTIVE CALCIUM CHANNEL BLOCKERS WITH
MAINLY VASCULAR EFFECTS C08CA Dihydropyridine
derivatives

ANTIADRENERGICS

Clonidine,C02AC01

CO02A ANTIADRENERGIC AGENTS, CENTRALLY ACTING
CO02AC Imidazoline receptor agonists

Labetalol, CO7TAGO01

CO7AG , Alpha and beta blocking agents

Dixarit (clonidine, C02ACO01)
Guanfacine, C02AC02

CO02A ANTIADRENERGIC AGENTS, CENTRALLY ACTING
CO02A ANTIADRENERGIC AGENTS, CENTRALLY ACTING
CO02AC Imidazoline receptor agonists

ANTI-DEMENTIA

Donepezil, NO6DA02
Memantine, NO6DX01

NO6 PSYCHOANALEPTICS
NO6D ANTI-DEMENTIA DRUGS N-methyl-D-aspartate (NMDA)
receptor inhibitor

ANTIPSYCHOTICS

Aripiprazole, NO5SAX12

NO5A ANTIPSYCHOTICS

Olanzapine,NOSAHO03

NO5A ANTIPSYCHOTICS NO5AH Diazepines, oxazepines,
thiazepines and oxepines

Quetiapine,NO5AH04

NO5A ANTIPSYCHOTICS NO5AH Diazepines, oxazepines,
thiazepines and oxepines

Deanxit (Flupentixol, NOSAF01)

NO5A ANTIPSYCHOTICS
NO5AF Thioxanthene derivatives

Sulpiride, NO5ALO1 (antipsychotic)

NO5A ANTIPSYCHOTICS
NO5AL Benzamides

Prochlorperazine, NOSAB04

NO5A ANTIPSYCHOTICS

DOPAMINERGIC AGENTS

Amantadine, NO4BB01

N04B DOPAMINERGIC AGENTS N04BB Adamantane
derivatives N-methyl-D-aspartate (NMDA) receptor inhibitor

Dihydroergocryptine, NO4BCO03

NO4B DOPAMINERGIC AGENTS
NO4BC Dopamine agonists

ERGOT ALKALOIDS

Dihydroergotamine, NO2CAQ1

NO02C ANTIMIGRAINE PREPARATIONS NO2CA Ergot alkaloids

Lisuride, NO2CAO07
Ergotamine, NO2CAQ02

NO2C ANTIMIGRAINE PREPARATIONS
NO2C ANTIMIGRAINE PREPARATIONS NO2CA Ergot alkaloids

Methysergide, NO2CA04

N02C ANTIMIGRAINE PREPARATIONS NO2CA Ergot alkaloids

MUSCLE RELAXANTS

Botulinum Toxin Type A, MO3AXO01

MO3A MUSCLE RELAXANTS, PERIPHERALLY ACTING
AGENTS M03AX Other muscle relaxants, peripherally acting
agents

Tizanidine, MO3BX02

MO03B MUSCLE RELAXANTS, CENTRALLY ACTING AGENTS

SYSTEMIC DRUGS

Montelukast, RO3DC03

RO3D OTHER SYSTEMIC DRUGS FOR OBSTRUCTIVE
AIRWAY DISEASES RO3DC Leukotriene receptor antagonists

ATC code - The Anatomical Therapeutic Chemical classification
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Appendix Table D1. Characteristics of children in randomized controlled clinical trials about
migraine prevention

Number of
Characteristics randomized t”a.ls Mean Minimum Maximum
that reported this

information
Age 17 11.79 9.20 14.60
% females in sample 20 49.94 31.00 71.43
% Caucasians in sample 7 74.88 59.30 85.00
Duration of run in period in weeks 11 5.5 4.00 9.00
Headache frequency at baseline/month 16 8.39 3.20 17.30
Duration of migraine in years 6 3.58 2.20 4.70




Appendix Table D2. Reporting of characteristics of children in randomized controlled clinical trials

about migraine prevention

Characteristics Factor distribution Num_ber % of total
of trials

Migraine definition Ad Hoc Committee 1 5.0

Migraine definition Classic migraine 1 5.0

Migraine definition International Headache Society 13 65.0
Migraine definition Not specified 3 15.0
Migraine definition Vahlquist's criteria 1 5.0

% of patients without aura Not reported 13 65.0
Exclusion criteria Not reported 6 30.0
Duration of migraine Not reported 14 70.0
% preventative treatment Not reported 19 95.0
Concurrent medication Not reported 11 55.0
Prior treatment Not reported 19 95.0
Overuse of the drugs for acute migraine Not reported 20 100.0
Family factors Not reported 15 75.0
Health insurance status of subjects Not reported 19 95.0
Hormone therapy Not reported 20 100.0
Inclusion of pregnant women/birth control Not reported 18 90.0
Menses Not reported 20 100.0
Obesity Not reported 17 85.0
Socio-economic condition, education Not reported 20 100.0
Subject compliance and suitability Not reported 13 65.0
Definition of adherence to treatment Not reported 15 75.0
Definition of adherence to treatment Self-report 3 15.0
Definition of adherence to treatment Tablet count 2 10.0




Appendix Table D3. Subject flow in randomized controlled clinical trials about migraine prevention

in children
Number of
randomized
Treatments Subject flow trials that Mean Minimum | Maximum
reported this
information
All drugs Number of screened potential 3 338.7 46.0 504.0
subjects
All drugs Number of enrolled subjects 9 115.67 15.0 436.0
All drugs Total sample randomized to 20 75.73 14.0 305.0
treatment
All drugs % analyzed 16 94.95 73.6 100.0
All drugs Number needed to screen 4 1.9 1.0 3.9
All drugs Total length of followup 20 19.86 6.0 35.0
All drugs Loss of followup in control 7 8.72 3.3 24.7
group
All drugs Loss of followup in active 7 6.9 3.3 114
group
% analyzed Topiramate 7 97.9 95.5 100.0
% analyzed Divalproex 1 98.0 98.0 98.0
% analyzed Valproate 0
% analyzed Trazodone 0
% analyzed Propranolol 4 85.3 73.6 95.2
% analyzed Metoprolol 1 100.0 100.0 100.0
% analyzed Clonidine 2 100.0 100.0 100.0
% analyzed Magnesium 1 100.0 100.0 100.0
% analyzed Internet 0
Total length of followup Topiramate 7 17.7 12.0 26.0
Total length of followup Divalproex 1 12.0 - -
Total length of followup Valproate 1 12.0 - -
Total length of followup | Trazodone 1 28.0 - -
Total length of followup Propranolol 4 27.8 24.0 35.0
Total length of followup Metoprolol 1 32.0 - -
Total length of followup | Clonidine 2 16.0 8 24
Total length of followup Magnesium 1 16.0 - -
Total length of followup Internet 1 6.0 - -
Loss of followup in Topiramate 3 12.3 4.0 24.7
control group
Loss of followup in Divalproex 1 5.5 - -
control group
Loss of followup in Valproate 0
control group
Loss of followup in Trazodone 0
control group
Loss of followup in Propranolol 2 4.4 3.3 5.5
control group
Loss of followup in Metoprolol 0
control group
Loss of followup in Clonidine 1 9.8 9.8 9.8
control group
Loss of followup in Magnesium 0
control group
Loss of followup in Internet 0
control group




Appendix Table D3. Subject flow in randomized controlled clinical trials about migraine prevention
in children (continued)

Number of
randomized
Treatments Subject flow trials that Mean Minimum | Maximum
reported this
information
Loss of followup in Topiramate 3 8.7 4.5 114
active group
Loss of followup in Divalproex 1 3.9 - -
active group
Loss of followup in Valproate 0
active group
Loss of followup in Trazodone 0
active group
Loss of followup in Propranolol 2 4.2 3.3 5.1
active group
Loss of followup in Metoprolol 0
active group
Loss of followup in Clonidine 1 9.8 9.8 9.8
active group
Loss of followup in Magnesium 0
active group




Appendix Table D4. Risk of bias in randomized controlled clinical trials about migraine

prevention*

Risk of bias criteria Distribution of criteria Nutr?it;;esr of % of total
Risk of bias Low 12 50
Risk of bias Medium 6 25
Risk of bias Unclear 6 25
Masking of the treatment status Double-blind 17 70.83
Masking of the treatment status Not reported 6 25
Masking of the treatment status Open-label 1 4.17
Intention to treat analysis preplanned No 1 4.17
Intention to treat analysis preplanned Not reported 11 45.83
Intention to treat analysis preplanned Unclear 1 4.17
Intention to treat analysis preplanned Yes 11 45.83
Allocation concealment Adequate 5 20.8
Allocation concealment Not adequate 1 4.17
Allocation concealment Not reported 18 75

*Including flunarizine trials




Appendix Table D5. Risk of bias by journal of publication and funding of randomized controlled
clinical trials about migraine prevention

. . . . % of trials
Distribution factor Low .r'Sk of Medlum risk Unclegr risk Total with low
bias of bias of bias . -
risk of bias

Total 9 6 5 20 45.0
Acta Neurol. Scandinav 1 0 0 1 100.0
Behaviour Research and Therapy 0 0 2 2 0.0
Development Medicine & Child 0 2 0 2 0.0
Neurology
European Journal of Paediatric 0 0 1 1 0.0
Neurology
Headache 6 3 0 9 66.7
Journal of Child Neurology 0 0 1 1 0.0
Pediatric Drugs 0 1 0 1 0.0
Pediatric Neurology 1 0 0 1 100.0
Pediatrics 1 0 1 2 50.0
Funding from Grant 1 1 2 4 25.0
Funding from Industry 5 2 0 7 71.4
No funding 0 1 1 2 0.0
Not reported 4 1 1 6 66.7
Other 1 0 0 1 100.0
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Appendix Table D6. Randomized controlled clinical trials that examined efficacy of preventive drug

s in children with migraine

Reference

Design R Overuse Duration . Subject
Sample Age Defl_n|t|c_)n of Presence of Baseline status of drugs of Prior compliance and
p g p
migraine aura for acute S treatment Lo
Number analyzed A migraine suitability
% females migraine
Ludvigsson, 1974 | Eligible Ad hoc 4/32 had visual Mean 3.4 attacks of Not 4 years Not Not reported
Design RCT age 7 tol6 | Committee on aura headache per month reported reported
Sample 32 years classification of
Number analyzed Mean age | headache 1962,
28 Not Classification of
43.75% female reported headache,
J.Amer.med.
Ass., Bille 1962
Sillanpaa, 19777 Eligible Migraine was 12 patients in the | Frequency of Not Not Not Not reported
Design RCT age 0-15 defined by the clonidine group headache/month(n): 1-2: reported reported reported
Sample 57 years criteria of and 8 patients in Clonidine: 8, Placebo: 7,
Number analyzed Mean 11 Vahlquist, i.e. the placebo 3-4: Clonidine: 12 and
57 years paroxysmal group had classic | Placebo: 12, 5-6:
38.6% female headache migraine with Clonidine: 3 and Placebo:
separated by visual aura. 4, and >6: Clonidine: 5
headache-free and Placebo: 6; Intensity
intervals and at of headache: Mild:
least two of the Clonidine: 2 and Placebo:
following four: 0; Moderate: Clonidine: 6
unilateral pain, and Placebo: 8 and
nausea, visual Severe: Clonidine: 20 and
aura and Placebo: 19; Duration of
positive family headache: < hours:
history. Clonidine: 6 and Placebo:
6, 4-6 hours: Clonidine: 9
and Placebo: 11 and >6
hours: Clonidine: 13 and
Placebo: 11
Battistella, 1990° Eligible Criteria of Ad 9 patients had Frequency of Not Not Prophylactic | Not reported
Design RCT age 7 to Hoc Committee migraine with attacks/month: Placebo: reported reported treatment
Sample 37 18 years of the aura and 28 had 3.0£0.9and in was
Number analyzed Mean 12.2 | International migraine without Nimodipine: 3.3 +0.9; stopped for
Not reported years Headache aura duration (number of three
51.35% female Society hours/attack):Placebo: months
6.9+2.0 and in prior to the
Nimodipine: 7.5+2.0 trial
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Appendix Table D6. Randomized controlled clinical trials that examined efficacy of preventive drugs in children with migraine

(continued)

Reference

Design R Overuse Duration . Subject
Definition of Presence of . of drugs Prior .
Sample Age L Baseline status of compliance and
migraine aura for acute o treatment N
Number analyzed A migraine suitability
% females migraine
Battistella, 1993* Eligible International All patients had History of symptoms (yrs), | Not 4.5 years Not Not reported
Design RCT age 7to Headache migraine without mean (SD): 4.5 (1.3); reported reported
Sample 40 18 years Society criteria aura (inclusion mean frequency of
Number analyzed Mean 12.6 | for migraine criterion) attacks/month:
Not reported years Trazodone: 4.0£0.2 and
45% female Placebo: 3.5+0.1; Mean
duration of attacks in
hours: Trazodone:
20.2+1.3 and Placebo:
18.2+1.1
Apostol, 2008° Eligible International Not reported Migraine headaches Not Not Not To document
U.S. Food and age 12 to Headache within 3 months prior to reported reported reported compliance with
Drug 17 years Society criteria screening: Mean (SD): study medication,
Administration, Mean 14.2 Placebo: 16.7 (7.62), 250 subjects were
2008° years mg DVPX ER: 16.6 instructed to
Design RCT (7.02), 500 mg DVPX ER: return all
Sample 305 18.0 (7.02), 1000 mg medication bottles
Number analyzed DVPX ER:17.3 (6.84) and pill counts
299 were performed.
55% female Site personnel
were to counsel
any subject with
compliance <70%.
Lewis, 2009’ Eligible International Not reported Mean migraine attacks, Not Not Not Subjects
Design RCT age Headache no/month: placebo: reported reported reported maintained
Sample 106 Between Society 4.1+1.48; 50mg medication
Number analyzed 12 and 17 | guidelines for topiramate: 4.1+1.74 and records the
103 years pediatric 100mg topiramate: accuracy of
61% female Mean 14.2 | migraine 4.3+1.59 which was
years Mean migraine time: checked by their
d/month: placebo: parents.
6.1+3.02; 50mg
topiramate: 6.4+2.86; and
100mg topiramate:
6.9+3.02
Winner, 2005° Eligible According to Not reported Mean (SD) monthly Not Not Not Not reported
Design RCT age 6 to International migraine days: reported reported reported
Sample 162 15 years Headache topiramate: 5.4 (1.7) and
Number analyzed Mean 11.1 | Society placebo: 5.5 (2.0)
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Appendix Table D6. Randomized controlled clinical trials that examined efficacy of preventive drugs in children with migraine

(continued)

Reference

Design Overuse Duration Subject
9 Definition of Presence of . of drugs Prior 0]
Sample Age L Baseline status of compliance and
migraine aura for acute L treatment Lo
Number analyzed A migraine suitability
migraine
% females
157 years classification of
48.4% female pediatric
migraine with or
without aura
Olness, 1987° Eligible Classic migraine, | All children had Not reported Not Not Not Compliance was
Design RCT age 6 to defined as classic migraine. reported reported reported monitored by pill
Sample 33 12 years paroxysmal counts and
Number analyzed Mean 9.2 headache maintenance of
28 years associated with diaries
39.3% female all of the
following: 1)

unilateral head
pain, 2) nausea/
vomiting, 3)
visual aura
(scotomas, visual
field defects) or
other transitory
neurologic
disturbance
(sensory or
motor), and 4) a
history of
migraine on one
of the parents or
a sibling.

DVPX ER = Divalproex extended release; SD = standard deviation
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Appendix Table D7. Ethical approval, funding, and conflict of interest in randomized controlled
clinical trials that examined efficacy of preventive drugs in children with migraine

Reference
Ethical approval

Consent of participants

How project was funded
Disclosure of conflict of interest
Disclosed relationships

Ludvigsson, 19741
Ethical approval: Not reported
Consent: Yes

Funding: Not reported
Conflict of interest: Not reported

Sillanpaa, 19772
Ethical approval: Not reported
Consent: Not reported

Funding: Not reported
Conflict of interest: Not reported

Sorge, 1985%
Ethical approval: Not reported
Consent: Not reported

Funding: Not reported
Conflict of interest: Not reported

Battistella, 1990°
Ethical approval: Not reported
Consent: Not reported

Funding: Not reported
Conflict of interest: Not reported

Battistella, 1993"
Ethical approval: Not reported
Consent: Not reported

Funding: Not reported
Conflict of interest: Not reported

Apostol, 2008°

U.S. Food and Drug Administration®

Ethical approval: Yes
Consent: Yes

Funding: Industry

Conflict of interest: Not reported

However, G. Apostol, G.A. Laforet, W.Z. Robieson, E. Olson, W.M .Abi-
Saab, and M. Saltarelli are employees of Abbott, Abbott Park, IL,USA

Lewis, 2009’
Ethical approval: Yes
Consent: Yes

Funding: Grant

Conflict of interest: Yes

Dr Lewis received funds from Abbott Laboratories as a scientific advisor
for study design and from Pfizer to attend a scientific advisory meeting
in 2004 and received research grants from Abbott Laboratories, Astra
Zeneca, Ortho-McNeil and Almirall. Dr Winner received funds from
Merck, GlaxoSmithKline, Ortho-McNeil, Pfizer, Allergan, and Astra
Zeneca for speaking, advisory board participation, and consultation and
received research grants from GlaxoSmithKline, Ortho-McNeil, Pfizer,
Allergan, Novartis, Wyeth, Merck, Forest Laboratories, Elan, Minster
Pharmaceuticals, MAP Pharmaceuticals, Easai, and ReSearch
Pharmaceutical Services. Dr Saper received speaking honoraria from
GlaxoSmithKline, Merck, Ortho-McNeil, Neuralieve, Allergan,
Medtronic, Pfizer, and Advanced Neuromodulation Systems and
received research grants from Pfizer, Endo Pharmaceuticals,
GlaxoSmithKline, Neuralieve, ProEthic, Ortho-McNeil, Johnson &
Johnson, Merck, Alexa, Allergan, Cypress Pharmaceutical, Advanced
Neuromodulation Systems, MAP Pharmacueticals, Medtronic, Torrey
Pines Institute for Molecular Studies, and Schwarz Pharma. Drs Ness,
Polverejan, Wang, Kurland, Nye, Yuen, Eerdekens, and Ford were
employees of Johnson & Johnson.

Winner, 2005°
Ethical approval: Yes
Consent: Yes

Funding: Industry

Conflict of interest: Not reported

However, Ms Jordan, Dr. Fisher, and Dr .Hulihan are employees of
Ortho-McNeil Pharmaceuticals, Raritan, NJ

Olness, 1987°
Ethical approval: Yes
Consent: Yes

Funding: Grant
Conflict of interest: Not reported
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Appendix Table D8. Risk of bias in randomized controlled clinical trials that examined efficacy of preventive drugs in children with

migraine
Masking of . Reporting of .
Reference the trlgir:atlzc;?ytsci)s Allocation baseline data Adequa_my_of iﬁlt?:%trl‘r\wlg Risk of bias
treatment preplanned concealment of .the randomization reporting
status subjects
Ludvigsson, 1974 Double-blind Not reported Not reported No Not reported Unclear Low
Sillanpaa, 1977° Double-blind Not reported Not reported Yes Not reported Unclear Low
Sorge, 1985% Double-blind Not reported Not reported Yes Yes Unclear Low
Battistella, 1990° Double-blind Not reported Not reported Yes Yes Unclear Low
Battistella, 1993 Double-blind Not reported Not reported Yes Not reported Unclear Low
Apostol, 2008°; Double-blind Yes Unclear Yes Yes Unclear Low
The FDA review®
Lewis, 2009’ Double-blind Yes Clearly adequate Yes Adequate Unclear Low
Winner, 2005° Double-blind Yes Unclear Yes Not adequate. In the | Unclear Medium
placebo group the
% of white children
was 87.8 and black
children was 10.2,
whereas in the
topiramate group
the % of white
children was 72.2
and black children
was 25.9
Olness, 1987° Not reported Not reported Not reported Yes Yes Unclear Unclear
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Appendix Table D9. Strength of evidence of reduction of baseline migraine frequency by >50%with antiepileptic topiramate in children
(results from randomized controlled clinical trials)”®

Dose

Rate, %
Drug
[placebo]

RCTs

Children

Directness

Risk of
bias

Consistency

Precision

Dose
response

Strength
of
evidence

Conclusion

100-
200mg/day

61.2 [45.8]

2

230

Yes

Medium

Yes

Yes

Not
applicable

Moderate

Topiramate,
100-
200mg/day,
did not
increase rate
of reduction in
migraine by
>50%

50mg/day

45.7 [45.5]

68

Yes

Low

NA

Yes

Not
applicable

Low

Topiramate,
50mg/day, did
not increase
rate of
reduction in
migraine by
>50%

50-
200mg/day

58.2 [45.7]

298

Yes

Medium

Yes

Yes

No

Moderate

Topiramate,
50-
200mg/day,
did not
increase rate
of reduction in
migraine by
>50%
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Appendix Table D10. Reduction in frequency of migraine attack by at least 50% from baseline with topiramate vs. placebo in children
(pooled with random effects results from randomized controlled clinical trials)

Events/

Events/

Absolute risk

Reference : : Relative risk . - . . .
randomized randomized Weight difference Weight Risk of bias
Dose of drug active control (95% Cl) (95% CI)

100-200mg/day
Winner, 2005° 61/112 23/50 1.18 39.71 0.09 (-0.08 to 0 .25) 37.29 Medium
50 mg/day at week 3, (0.84to 1.67)
titrated to a max dose of 200
mg/day (2-3kg mg/kg/day)
Lewis, 2009’ 29/35 15/33 1.82 34.41 0.37 (0.16 to 0.59) 32.65 Low
25mg/day initially and then (1.22t0 2.73)
gradually increased to
100mg/day, dosed twice
daily *
Pooled 1.45 74.12 0.22 (-0.06 to 0 .51) 69.94

(0.95t0 2.21)
50 mg/day
Lewis, 2009’ 16/35 15/33 1.01 25.88 0.00 (-0.23 to 0 .24) 30.06 Low
25mg/day initially and then (0.60to 1.69)
gradually increased to
50mg/day, dosed twice daily
at the investigator’s
discretion
Pooled overall 1.32 100 0.15 (-0.06 to 0.37) 100

(0.941t0 1.84)
Heterogeneity statistic P value = 0.142 P value = 0.04

| squared = | squared = 68.8%
48.7%

*- at the investigator’'s discretion the dose was increased to the maximal dose tolerated by the subjects, 91% achieved the target daily dose during the double-

blind treatment phase, the daily dose used during the entire double-blind treatment phase (titration and maintenance) was 73.6 £18.7 mg/day
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Appendix Table D11. Efficacy of topiramate on migraine prevention (results from a single RCT with medium risk of bias)®

Drug Definition of the Events/randomized | Events/randomized Relative risk Absolute risk
Dose outcome with drug with placebo (95% CI) difference (95% CI)
Topiramate 275% reduction in monthly 36/112 7150 23(1.1to 4.8) 0.18 (0.05to 0.31)
50 mg/day at week 3, | migraine days
titrated to a max dose | 275% reduction in monthly 57/112 15/50 1.7(1.1to 2.7) 0.21 (0.05 to 0.37)

of 200 mg/day (2-3kg
mg/kg/day)

migraine days during the
last 28 days of treatment

Bold - significant difference at 95% confidence level when 95% CI of absolute risk difference do not include 0
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Appendix Table D12. Reduction in migraine days with topiramate vs. placebo in children (pooled with random effects results from
randomized controlled clinical trials)

Outcome with Outcome Standardized mean
Reference drug with placebo difference Weight Mean ratio Weight Risk of
Dose of topiramate [Standard [Standard (95% CI) (95% CI) bias
deviation] deviation]
Winner, 2005° -2.6 [2.6] -2.0[3.1] -0.22 (-0.55t0 0.12) 58.4 1.30 (0.81 to 2.08) 35.41 Medium

50 mg/day at week 3, titrated to a max dose
of 200 mg/day (2-3kg mg/kg/day)

Lewis, 2009’ -75.9[32.42] | -49.7[46.06] | -0.66 (-1.15t0-0.17) | 41.6 | 1.53(1.08t0 2.16) | 64.59 Low
25mg/day initially and then gradually
increased to 100mg/day, dosed twice daily *

Pooled -0.40 (-0.83 to 0.03) 100 1.44 (1.09to 1.91) 100

Lewis, 2009’ -52.5 [48.55] -49.7 [46.06] -0.06 (-0.54 t0 0.42) 100 1.06 (0.68 to 1.64) 100 Low
25mg/day initially and then gradually
increased to 50mg/day, dosed twice daily at
the investigator’s discretion

Pooled overall -0.30 (-0.61 to 0.02) 1.32 (1.04 to 1.67) Medium
Heterogeneity statistics P value = 0.192 P value = 0.434
| squared = 39.4% | squared = 0%

Bold = significant difference at 95% confidence level when 95%CI of mean difference do not include O; *- at the investigator’s discretion the dose was increased to
the maximal dose tolerated by the subjects, 91% achieved the target daily dose during the double-blind treatment phase, the daily dose used during the entire
double-blind treatment phase (titration and maintenance) was 73.6 £18.7 mg/day
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Appendix Table D13. Strength of evidence of migraine prevention with antiepileptic divalproex sodium in children (results from a single
randomized controlled clinical trial)®

. . Risk of . - Dose Strength .
Drug Outcome Dose Rate, % Children | Direct . Consistency | Precision of Conclusion
bias response .
evidence
Divalproex | Reduction | 250-1000 40-50 305 Yes Low Yes Yes No Low Divalproex
sodium of mg/day [mean 45] sodium, 250-
baseline 100mg/day did
headache not increase
frequency rate of reduction
by 250% in migraine by

50%

D-20




Appendix Table D14. Reduction in frequency of migraine attack by at least 50% from baseline with divalproex sodium vs. placebo in
children (results from randomized controlled clinical trial with low risk of bias)’

Drug Definition of the Events/randomized Events/randomized Relative risk Absolute risk
Dose outcome with drug with placebo (95% CI) difference (95% CI)
Divalproex sodium 250% reduction in 4 33/83 33/73 0.9 (0.61t01.3) -0.05 (-0.21 t0 0.10)
250mg once daily week migraine rate
Divalproex sodium 250% reduction in 4 27174 33/73 0.8(0.5t01.2) -0.09 (-0.25 t0 0.07)
500mg once daily. For week migraine
the first 2 weeks dose headache rate
was 250mg/day
Divalproex sodium 250% reduction in 4 37/75 33/73 1.1 (0.8to 1.5) 0.04 (-0.12 to 0.20)

1000 mg once daily. For
the first 2 weeks dose
was 500 mg/day

week migraine
headache rate
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Appendix Table D15. Reduction in migraine days with divalproex sodium vs. placebo in children (results from low risk of bias
randomized controlled clinical trial)®°

Outcome Outcome with Standardized Cohen
Reference with drug placebo Mean difference mean difference Mean ratio
Dose of divalproex sodium [Standard [Standard (95% CI) (95% CI) (95% CI)

deviation] deviation]

Apostol, 2008° -2.8[2.91] -2.8 [3.02] 0.0 (-0.9t0 0.9) 0.00 (-0.31t0 0.31) 1.00 (0.72 to 1.40)

U.S. Food and Drug

Administration, 2008°

250mg once daily

Apostol, 2008° -2.2[3.18] -2.8 [3.02] 0.6 (-0.4 t0 1.6) 0.19 (-0.13 t0 0.52) 0.79 (0.52 t0 1.19)

U.S. Food and Drug

Administration, 2008°

500mg once daily. For the first 2

weeks dose was 250mg/day

Apostol, 2008° -3.1[3.61] -2.8 [3.02] -0.3(-1.4t0 0.8) -0.09 (-0.41 to 0.23) 1.11 (0.77 to 1.59)

U.S. Food and Drug
Administration, 2008°

1000 mg once daily. For the first
2 weeks dose was 500 mg/day
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Appendix Table D16. Percentage of migraine headaches treated with symptomatic medications with divalproex sodium vs. placebo in
children (individual low risk of bias randomized controlled clinical trial)®

Mean [Standard

Cohen standardized mean

Dose _lvle_an [St_andard deviation] with Mean difference, % difference Means ratio
deviation] with drug, % placebo, % (95% CI) (95% CI) (95% ClI)
250mg once daily -7.1[34.0] -9.7 [22.5] 2.6 (-6.3t0 11.5) 0.09 (-0.23 to 0.40) 0.73 (0.23 to 2.33)
500mg once daily. For -8.0 [29.6] -9.7 [22.5] 1.7 (-6.8to 10.2) 0.06 (-0.26 to 0.39) 0.82 (0.30 to 2.23)
the first 2 weeks dose
was 250mg/day
1000 mg once daily. For -8.5 [35.9] -9.7 [22.5] 1.2 (-8.4to0 10.8) 0.04 (-0.28 to 0.36) 0.88 (0.29 t0 2.61)

the first 2 weeks dose
was 500 mg/day
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Appendix Table D17. Strength of evidence of migraine prevention with propranolol in children (results from randomized controlled
clinical trials)

Risk of
Outcome Rate, % _ _ bia_s _ o Dose Strength _
' Dose Drug RCTs | Children | Directness Masking Consistency | Precision of Conclusion
Reference response .
[placebo] of evidence
treatment

Complete 60mg- 85 [14] 1 32,28 Yes Low Not Yes Not Low Propranolol
cessation of | 120mg/day analyzed Double applicable applicable Increased
headache blind Large rates of
attacks effect complete
Ludvigsson, cessation of
19741 headache

attacks
Mean 3mg/kg/d Not 1 33 Yes Unclear Not Yes Not Insufficient | Propranolol
number of applicable Not applicable applicable did not
headaches reported decrease
Olness, number of
1987° migraine

days
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Appendix Table D18. Reduction in frequency of migraine attack with propranolol vs. placebo in children (individual low risk of bias
randomized controlled clinical trial)*

Events/ Events/ .
S randomized randomized . . Ab_solute risk
Dose Definition of the outcome Relative risk (95% CI) difference
[rate, %] [rate, %]
(95% ClI)
Propranolol Placebo
Propranolol Excellent degree of improvement before cross- 9/13 1/15 10.4 (1.5to0 71.4) 0.63 (0.34 to 0.91)
60mg/day in three over at 13 weeks (Excellent: No headache or [0.69] [0.067]
divided doses for only negligible symptoms remain)
children weighing less | Excellent degree of improvement after cross- 11/13 2/15 6.3 (1.7 to 23.5) 0.71 (0.45 to 0.97)
than 35 kg and over at 26 weeks (Excellent: No headache or [0.85] [0.14]
120mg/day in three only negligible symptoms remain)
divided doses for Good degree of improvement before cross-over 2/13 1/15 2.3(0.2 to 22.6) 0.09 (-0.15 to 0.32)
children weighing at 13 weeks (Good = Frequency of attacks [0.154] [0.07]
35kg or more reduced to <1/3 before cross-over at 13 weeks)
Good degree of improvement after cross-over at 1/13 0/15 3.4(0.2t0 77.6) 0.08 (-0.11to 0.26)
26 weeks (Good = Frequency of attacks reduced [0.077] [0]

to <1/3)

Bold = significant improvement at 95% confidence level when 95% CI of absolute risk difference do not include 0
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Appendix Table D19. Mean number of headaches per 3 month study period with propranolol vs. placebo in children (individual unclear

risk of bias randomized controlled clinical trial)®

Mean [SD] with

Cohen standardized

. Mean difference ; . 0
Dose Mean [SD] with propranolol placebo (95% CI) mea(gg(;)fgrlc)ence Means ratio (95% CI)
3mg/kg/d in three 14.9[12.9] 13.3[9.5] 1.6 (-4.3t07.5) 0.14 (-0.381t0 0.67) 1.12 (0.74 to 1.70)

divided doses

SD = Standard deviation
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Appendix Table D20. Reduction in migraine days and duration with antidepressant trazodone vs. placebo (results from low risk of bias
randomized controlled clinical trial)*

Cohen standardized

Definition of the Dose Mean [SD) Mean [SD) with Mean difference mean difference Mean ratio
outcome with drug placebo (95% CI) (95% CI) (95% CI)
Frequency of 1mg/kg/day divided 2.8[0.2] 1.2]0.2] 1.6 (1.5to0 1.7) 8.00 (6.10 to 9.90) 2.33 (2.16 to 2.53)
headache into 3 doses
attacks/month
Duration: number of 1mg/kg/day divided 13.1[1.3] 4.9[0.7] 8.2 (7.6 0 8.8) 7.85 (5.98 to 9.73) 2.67 (2.48 t0 2.89)
hours/attack into 3 doses

Bold = significant differences at 95% confidence level when 95% CI of mean difference do not include 0; SD = standard deviation
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Appendix Table D21. Reduction in migraine days and duration with selective calcium
from low risk of bias randomized controlled clinical trial)?

channel blocker nimodipine vs. placebo (results

Cohen
Dose Definition of Mean [SD) Mean [SD) Mean difference standardized Means ratio
outcome with drug with placebo (95% CI) mean difference (95% CI)
(95% CI)
10 to 20mg three times daily (<40kg Frequency of 2.8[0.6] 1.9[0.7] 0.9 (0.5t0 1.3) 1.38 (0.66 to 1.47 (1.22 to 1.79)
to 10mg=5 drops TIS to 40-50 kg to headache 2.10)
16mg=8 drops TID to >50kg to attacks/month
20mg=10 drops TID) Duration to number of 5.0[1.2] 4.41[1.1] 0.6(-0.1t01.3) | 0.52 (-0.13t01.18) | 1.14 (0.97 to 1.33)
hours/attacks

Bold - significant differences at 95% confidence level when 95% CI of mean difference do not include 0; SD = standard deviation

D-28




Appendix Table D22. Strength of evidence of migraine prevention with clonidine, 25-50ug/day

v in children?

Rate, % Risk of Dose Strength
Outcome Drug Children Directness bi Consistency Precision of Conclusion
ias response .
[Placebo] evidence
Reduction of 11 [24] 57 Yes Low NA Yes NA Low Clonidine did not
baseline increase rates of
headache complete cessation or
frequency clinically important
reduction of headache
attacks
Reduction in 50 [35] 57 Yes Low NA Yes NA Low Clonidine did not
acute drug decrease acute drug
utilization utilization
Reduction in 25 [14] 57 Yes Low NA Yes NA Low Clonidine did not
migraine decrease rate of mild
severity migraine
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Appendix Table D23. Reduction in frequency of migraine and severity with clonidine vs. placebo in children (results from individual
double blind low risk of bias randomized controlled clinical trial)®

Events/

Events/

Relative risk

Absolute risk difference

Dose Definition of the outcome Randomized Randomized (95% CI) (95% CI)
Clonidine 5-6: Headache 2/28 0/29 5.2 (0.3t0103.2) 0.07 (-0.04 t0 0.18)
25ug once daily to children frequency/month after treatment
weighing 40kg or less and Zero: Headache 3/28 7129 0.4 (0.1t0 1.5) -0.13 (-0.33 to 0.06)
25ug twice daily to those frequency/month after treatment
weighing more than 40kg 1-2: Headache 9/28 8/29 1.2 (0.51t0 2.6) 0.05 (-0.19 to 0.28)
frequency/month after treatment
3-4: Headache 6/28 4/29 1.6 (0.5t04.9) 0.08 (-0.12 t0 0.27)
frequency/month after treatment
Duration of headaches: >6 6/28 5/29 1.2 (0.4 to0 3.6) 0.04 (-0.16 to 0.25)
hours
Duration of headaches: 4-6 5/28 2/29 2.6 (0.5t012.3) 0.11 (-0.06 to 0.28)
hours
Intensity of headache: 7128 5/29 1.5(0.5t04.0) 0.08 (-0.13 t0 0.29)
moderate
Intensity of headache: severe 5/28 4/29 1.3(0.4t04.3) 0.04 (-0.15t0 0.23)
Intensity of headache: mild 7/28 4/29 1.8 (0.6 to 5.5) 0.11 (-0.09t0 0.32)
Duration of headaches: <4 6/28 6/29 1.0 (0.4t0 2.8) 0.01 (-0.20 to 0.22)
hours
Reduction for need for 14/28 10/29 1.5(0.8t02.7) 0.16 (-0.10 to 0.41)

temporary drug therapy for
single attacks
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Appendix Table D24. Randomized controlled clinical trials that examined comparative effectiveness of drugs for migraine prevention in

children
Reference . N . L
- Baseline migraine status Duration of migraine
Total sample assigned to . Age - .
Question the study N Lo Comorbidity Prior treatment
treatment Definition of migraine 2 . )
expects to answer Concurrent medication Subject compliance
Number analyzed Presence of aura L S
% females Overuse of drugs for acute migraine and suitability
Ashrafi, 2005™ To compare the effect | 3to 15 years Mean headache frequency/month: sodium | Not reported
Design RCT of sodium valproate 1988 International valproate: 7.8 and propranolol: 7.9 Not reported
Sample 120 with that of propranolol | Headache Society criteria | Not reported Not reported

Number analyzed Not reported
33.9% females

in pediatric migraine
prophylaxis

for pediatric common
migraine

All patients had migraine
without aura

Not reported
Not reported

Bidabadi, 2010™
Design RCT
Sample 63

Number analyzed 60
33% females

To compare the
efficacy and tolerability
of propranolol and
sodium valproate in
the prevention of
migraine in the
pediatric population

5-15 years

The diagnostic criteria for
pediatric migraine without
aura as defined by the
International Headache
Society.

Not reported

Mean headache frequency per month:
propranolol: 13.86 and sodium valproate:
13.23

Not reported

Not reported

Not reported

Not reported
Not reported
Monthly followup

Unalp, 2008%
Design RCT
Sample 48

Number analyzed 48
54.17% females

To compare the
efficacy of topiramate
and sodium valproate
for the prevention of
pediatric migraine

Not reported
International Headache
Society 2004 criteria for
migraine headache

Not reported

Duration of migraine episode, h: Sodium
valproate: 10.2 (9.4), Topiramate: 7 (12);
Headache frequency/month: Sodium
valproate: 15.3 (10.1), Topiramate: 20.1
(10.2); Headache intensity, VAS: Sodium
valproate: 6.8 (1) and Topiramate: 71 (1)
Not reported

Not reported

Not reported

Not reported
Not reported
Not reported
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Appendix Table D25. Funding and conflict of interest in randomized controlled clinical trials that examined comparative effectiveness of
drugs for migraine prevention in children

Reference Funding Ethical approval of Consent of participants Conflict of interest Contlict O.f Interests—
study relationship
Ashrafi, 2005™ Not reported Not reported Not reported Not reported Not applicable
Bidabadi, 2010% None Yes Yes None Not applicable
Unalp, 2008 No support Yes Not reported None Not applicable
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Appendix Table D26. Risk of bias in randomized controlled clinical trials that examined comparative effectiveness of drugs for migraine

prevention in children

Masking of the

Intention to treat Allocation Adequacy of Selective outcome . .
Reference - 7 - Risk of bias
treatment status analysis preplanned concealment randomization reporting
Ashrafi, 2005™ Not reported Not reported Not reported Yes Unclear Unclear
Bidabadi, 2010" Double-blind No Unclear Yes Unclear Medium
Unalp, 2008 Not reported Not reported Not reported Yes Unclear Unclear
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Appendix Table D27. Comparative effectiveness of sodium valproate vs. propranolol in preventing migraine in children (pooled with
random effects models results from randomized controlled clinical trials)

Reference Active drug Events/randomizgd Events/randomizgd Rel_ative _ Ab_solute risk _
Outcome Risk of bias Dose vs. control [rate of outcome in [rate of outcome in risk Weight difference Weight
drug, Dose active group], % control group], % (95% CI) (95% CI)
Reduction in | Ashrafi, 2005™ Sodium 43/60 41/60 1.0 54.62 0.03 54.2
frequency of | Risk of bias valproate,10- [72] [69] (0.8t0 1.3) (-0.13to 0.20)
migraine Unclear 40mg/kg/day vs.
attack by at Propranolol,1-3
least 50% mg/kg/day in two
from divided doses
baseline | Bidabadi, 2010 | Sodium 20/31 27/32 0.8 45.38 -0.20 45.8
Risk of bias valproate,15 - [64.5] [84.4] (0.6t0 1.0) (-0.41to 0.01)
Medium 30mg/kg/day vs.
Propranolol,2-
3mg/kg/day
P value=0.104 Pooled 63/91 68/92 0.9 100 -0.07 100
| squared=62.10% [69.5] [74.4] (0.7t0 1.2) (-0.30to 0.15)
Complete | Ashrafi, 2005™ Sodium 13/60 10/60 1.3 78.36 0.05 54.81
cessation of | Risk of bias valproate,10- [21] [17] (0.6t0 2.7) (-0.09to 0.19)
headache Unclear 40mg/kg/day vs.
attacks Propranolol,1-3
mg/kg/day in two
divided doses
Bidabadi, 2010 Sodium 3/31 4/32 0.8 21.64 -0.03 45.19
Risk of bias valproate,15 - [9.68] [12.5] (0.2to 3.2) (-0.18 to 0.13)
Medium 30mg/kg/day vs.
Propranolol,2-
3mg/kg/day
P value=0.5 Pooled 16/91 14/92 1.2 100 0.02 100
| squared=0% [17.1] [15.4] (0.6t0 2.2) (-0.09to 0.12)

D-34




Appendix Table D28. Comparative effectiveness of sodium valproate vs. propranolol in preventing migraine in children (results from

individual randomized controlled clinical trials

Events/randomized
Definition of the Acti Reference In active Relative risk Ab.SOIUte risk
outcome ctive vs. control drug Risk of bias Qontrql group (95% CI) difference
Rate in active [control] (95% CI)
group, %

Reduction of headache | Sodium valproate, 15- Bidabadi, 2010™ 17/31 0.9 (0.6 to 1.3) -0.08 (-0.32t0 0.17)
severity by at least one | 30mg/kg/day vs. Risk of bias: Medium 20/32
grade Propranolol, 2-3mg/kg/day 54.8 [62.5]
Reduction of headache | Sodium valproate, 10- Ashrafi, 2005™ 31/60 1.0 (0.7 to 1.4) -0.02 (-0.20 to 0.16)
duration 40mg/kg/day vs. Risk of bias: Unclear 32/60

Propranolol, 1-3 mg/kg/day 52.0 [63.0]

in two divided doses
Reduction of baseline | Sodium valproate,15- Bidabadi, 2010™ 10/31 0.5(0.3t0 0.9) -0.33 (-0.57 to -0.10)
headache frequency by | 30mg/kg/day vs. Risk of bias: Medium 21/32
>70% Propranolol, 2-3mg/kg/day 32.3 [65.6]
Reduction of baseline | Sodium valproate,15- Bidabadi, 2010 9/31 2.3(0.8106.8) 0.17 (-0.03 to 0.36)
headache frequency by | 30mg/kg/day vs. Risk of bias: Medium 4/32
50-70% Propranolol, 2-3mg/kg/day 29.0[12.5]
Better response to Sodium valproate, 10- Ashrafi, 2005™ 37/60 0.9 (0.7t0 1.2) -0.05 (-0.22 t0 0.12)
rescue medications 40mg/kg/day vs. Risk of bias: Unclear 40/60

Propranolol, 1-3 mg/kg/day 61.0 [67.0]

in two divided doses
Reduction of baseline | Sodium valproate,15- Bidabadi, 2010 7131 2.4 (0.7 to 8.5) 0.13 (-0.05 to 0.31)
headache frequency by | 30mg/kg/day vs. Risk of bias: Medium 3/32
20-50% Propranolol, 2-3mg/kg/day 22.6 [9.4]
Reduction of baseline | Sodium valproate,15- Bidabadi, 2010™ 4/31 2.1 (0.4 to 10.5) 0.07 (-0.08 to 0.21)
headache frequency by | 30mg/kg/day vs. Risk of bias: Medium 2/32
<20% Propranolol, 2-3mg/kg/day 12.9[6.3]
Reduction of headache | Sodium valproate, 10- Ashrafi, 2005™ 34/60 0.9 (0.7t01.2) -0.07 (-0.24 t0 0.11)
severity at least for one | 40mg/kg/day vs. Risk of bias: Unclear 38/60
grade Propranolol, 1-3 mg/kg/day 56.0 [64.0]

in two divided doses

Bold = significant differences at 95% confidence level when 95% CI of absolute risk difference do not include 0
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Appendix Table D29. Comparative effectiveness of topiramate vs. sodium valproate in preventing migraine in children (results from a
randomized controlled clinical trial)*

Level of outcome [SD] Cohen standardized Means Ratio
Definition of the Active vs. control /number of subjects in Mean difference . (95%Cl)
- mean difference
outcome drug active group and (95% CI)
(95% ClI)
control group

Headache Topiramate, 1-3mg/kg 4.4 [5.5]/28 -2.20 (-6.48 t0 2.08) -0.32 (-0.89 t0 0.26) 0.67 (0.32t0 1.39)
frequency/month: After vs. sodium valproate, 5.5 [6.6]/20
therapy 10-15mg/kg
Headache intensity (VAS): | Topiramate, 1-3mg/kg 3.2[1.8])/28 -0.20 (-1.34 t0 0.94) -0.10 (-0.68 to 0.47) 0.94 (0.67 to 1.32)
After therapy vs. sodium valproate, 1.8 [3.4])/20

10-15mg/kg
Duration of migraine Topiramate, 1-3mg/kg 2.4 [3.1]/28 1.00 (-0.59 to 2.59) 0.35(-0.23t0 0.93) 1.71 (0.69 to 4.29)
episode (h) vs. sodium valproate, 3.1[1.4]/20

10-15mg/kg
PedMIDAS (Pediatric Topiramate, 1-3mg/kg 4.6 [6.5]/28 -0.90 (-5.60 to 3.80) -0.12 (-0.69 to 0.46) 0.84 (0.34 to 2.06)
Migraine Disability vs. sodium valproate, 6.5 [5.5]/20
Assessment Score) 10-15mg/kg

SD = Standard deviation
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Appendix Table D30. Randomized controlled clinical trials that examined comparative effectiveness of drugs vs. active

nonpharmacologic treatments for migraine prevention in children

Reference
Design . Definition of Baseline status of Duration of Su_bject
Sample Aim Age S Presence of aura ) T o compliance and
migraine subjects: disease migraine L
Analyzed suitability
% female
Olness, 1987° Propranolol, 6-12 years Classic migraine. All children had Not reported Not reported | Compliance was
Design RCT vs. self- Mean 9.2 years classic migraine monitored by pill
Sample 33 hypnosis counts and
Number of maintenance of
analyzed 28 dairies
39.3% female
Sartory, 1998™ Metoprolol 8-16 years IHS criteria 16 37.2% children Headache frequency/ | 4.7 years Not reported
Design RCT VS. Mean 11.3 had migraine with week: relaxation
Sample 43 progressive years aura group: 2.24 (1.89),
Number of relaxation vasomotor feedback
analyzed 43 training and group: 1.77 (1.17),
39.5% female vasomotor and metoprolol group:
feedback 1.33 (0.62)
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Appendix Table D31. Funding and conflict of interest in randomized controlled clinical trials that examined comparative effectiveness of
drugs vs. active nonpharmacologic treatments for migraine prevention in children

Reference How project was Ethical approval of Con_sgnt of Conflict of interest Conflict (_)f inte_rests-
funded study participants relationship
Olness, 1987° Grant Yes Yes Not reported Not applicable
Sartory, 1998" Other Not reported Yes Not reported Not applicable
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Appendix Table D32. Risk of bias in randomized controlled clinical trials that examined comparative effectiveness of drugs vs. active
nonpharmacologic treatments for migraine prevention in children

Masking of the

Intention to treat

Reporting of

Selective

Reference treatment analysis Allocation baseline data Adequgcy .Of outcome Risk of bias
concealment - randomization -
status preplanned of subjects reporting
Olness, 1987° Not reported Not reported Not reported Yes Yes Unclear Unclear
Sartory, 1998" Not reported Not reported Unclear Yes Not adequate Unclear Unclear
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Appendix Table D33. Comparative effectiveness of metoprolol and nonpharmacologic treatments in unclear risk of bias randomized

controlled clinical trial**

Active drug and dose

Nonpharmacological
treatment

Definition of the outcome

Events/randomized in
active and control
Rate of outcome in
active [control], %

Relative risk
(95% CI)

Absolute risk
difference
(95% ClI)

Metoprolol Progressive relaxation Percentage of patients who 5/13 0.5(0.2t01.0) -0.42 (-0.75 to -0.08)
50mg once daily in children training + stress improved by more than 50% 12/15

<40kg body weight and management in the headache index 38.5 [80.0]

100mg in children >40kg. (percent change from

During first week of baseline to post-treatment of

treatment half of this dose frequency *intensity of

was given. headache episodes)

Metoprolol Cephalic vasomotor Percentage of patients who 5/13 0.7 (0.3t01.7) -0.15 (-0.51 t0 0.22)
50mg once daily in children feedback + stress improved by more than 50% 8/15

<40kg body weight and management in the headache index 38.5 [53.3]

100mg in children >40kg.
During first week of
treatment half of this dose
was given.

(percent change from
baseline to post-treatment of
frequency *intensity of
headache episodes)
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Appendix Table D34. Comparative effectiveness of metoprolol and nonpharmacologic treatments in unclear risk of bias randomized

controlled clinical trial, mean differences™

Cohen
Mean Mean Mean standardized
Active drug and Nonpharmacological Definition of the [standard [standard difference mean Means ratio
dose treatment outcome deviation] deviation] with ! o . (95% ClI)
with drug nondrug (95% CI) difference
(95% CI)

Metoprolol Progressive relaxation Frequency of 1.25[0.82] 1.14[1.19] 0.11 0.11 1.10
50mg once daily in training + stress headache at 8 (-0.64 t0 0.86) | (-0.64 to 0.85) (0.58 to 2.07)
children <40kg body management month followup
weight and 100mg in
children >40kg.
During first week of
treatment half his
dose was given.
Metoprolol Progressive relaxation Frequency of 1.25[0.82] 1.05[0.72] 0.20 0.26 1.19
50mg once daily in training + stress headache at 8 (-0.38t00.78) | (-0.49t0 1.01) (0.72 to 1.96)
children <40kg body management month followup
weight and 100mg in
children >40kg.
During first week of
treatment half his
dose was given.
Metoprolol Progressive relaxation Intensity of 4.19 [2.42] 3.09 [1.67] 1.10 0.54 1.36
50mg once daily in training + stress headache at 8 (-0.46 t0 2.66) | (-0.22to 1.29) (0.89 to 2.06)
children <40kg body management month followup
weight and 100mg in (intensity was
children >40kg. measured on a
During first week of scale of 1 (light) to
treatment half his 10 (overbearing))
dose was given.
Metoprolol Progressive relaxation Intensity of 4.19 [2.42] 2.98 [2.65] 1.21 0.48 1.41

50mg once daily in
children <40kg body
weight and 100mg in
children >40kg.
During first week of
treatment half his
dose was given.

training + stress
management

headache at 8
month followup
(intensity was
measured on a
scale of 1 (light) to
10 (overbearing))

(-0.67 to 3.09)

(-0.28 t0 1.23)

(0.81 to 2.43)
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Appendix Table D35. Comparative effectiveness of propranolol and self-hypnosis in unclear risk of bias randomized controlled clinical

trial’

Cohen

. . R Mean Mean Mean standardized .
Actlvedg;lég and Nonp?ér;?;i?]lfglcal t?]eeﬂ(;]lljttl((:)(;]n"?; [Standard deviation] | [Standard deviation] difference mean M?gg;)é?;lo
with drug with nondrug (95% CI) difference

(95% CI)
Propranolol Self-hypnosis Mean 14.90 [12.9] 5.80 [5.8] 9.10 0.91 2.57
3mg/kg/d in number of (3.86 to 14.34) (0.36 to 1.46) (1.57 to 4.19)
three divided headaches
doses per 3 month

study period

Bold = significant differences when 95% CI of mean difference do not include 0
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Appendix Table D36. Randomized controlled clinical trials that examined dose response effectiveness of drugs for migraine prevention

in children

Reference

Sample . . . . .
Total number Eligible age Definition of migraine Presence of aura Baseline St‘?‘tus of subjects: Duratlo.n of
Mean age disease migraine

analyzed

% females
Winner, 2006" Eligible age 12-17 International Headache Not reported Migraine frequency, Mean (SD): Not reported
Sample 51 years Society criteria Topiramate 50mg/day: 4.8 (1.9),

Number analyzed 49
71% females

Mean age 14 years

Topiramate 100mg/day: 6.2 (3.5),
Topiramate 200mg/day: 4.9 (2.0);

Lewis, 2007™
Sample 14

Number analyzed 14
71.43% females

Eligible age 6 to 18
years

Mean age 13.43
years

According to ICHD-2
criteria for basilar migraine

100% of patients had
aura; 8 of 14 patients
also had periodic
attacks of migraine
without aura

Average number of migraines per
month, median: 25mg group: 8
and 100mg/d group: 5 ;

Average severity of migraine,
mean (SD), 0-5 point scale: 25mg
group: 3.37 (0.53) and 100mg
group: 3.4 (0.67)

4.2 years

Lewis, 2009’, Pandina,
2010

Sample 103

Number analyzed 103
61% females

Eligible age 12-17
years

Mean age 14.2
years

International Headache
Society criteria for pediatric
migraine

Not reported

Mean migraine attacks, no/month:
placebo: 4.1+1.48; 50mg
topiramate: 4.1+1.74 and 100mg
topiramate: 4.3+1.59

Mean migraine time: d/month:
placebo: 6.1+3.02; 50mg
topiramate: 6.4+2.86; and 100mg
topiramate: 6.9+3.02

Not reported

Apostol, 2008°

U.S. Food and Drug
Administration, 2008°
Sample 305

Number analyzed 299
55% females

Eligible age 12-17
years

Mean age 14.2
years

International Headache
Society criteria

Not reported

Migraine headaches within 3
months prior to screening: Mean
(SD):Placebo: 16.7 (7.62), 250 mg
DVPX ER: 16.6 (7.02), 500 mg
DVPX ER: 18.0 (7.02), 1000 mg
DVPX ER:17.3 (6.84)

Not reported

SD = Standard deviation
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Appendix Table D37. Funding and conflict of interest in randomized controlled clinical trials that examined dose response effectiveness

of drugs for mi

graine prevention in children

Reference

How project
was funded

Ethical approval
of study

Consent of
participants

Conflict of
interest

Conflict of interest—relationship

Winner, 2006™

Industry

Yes

Yes

Yes

Drs. Winner and Gendolla have received consulting and speaker fees
from Johnson & Johnson. Drs. Stayer, Wang, Yuen, Battisti, and Nye
are employees of the company.

Lewis, 2007%®

Industry

Yes

Yes

Yes

The study was supported by a research grant from Ortho-McNeil
Neurologies Inc. as an investigator-initiated project.

Apostol, 2008°
U.S. Food and
Drug
Administration,
2008°

Industry

Yes

Yes

Not reported

Not reported, however, G. Apostol, G.A. Laforet, W.Z. Robieson, E.
Olson, W.M. Abi-Saab, and M. Saltarelli are employees of Abbott,
Abbott Park, IL, USA

Lewis, 20097

Grant

Yes

Yes

Yes

Dr. Lewis received funds from Abbott Laboratories as a scientific advisor
for study design and from Pfizer to attend a scientific advisory meeting
in 2004 and received research grants from Abbott Laboratories, Astra
Zeneca, Ortho-McNeil and Almirall. Dr Winner received funds from
Merck, GlaxoSmithKline, Ortho-McNeil, Pfizer, Allergan, and Astra
Zeneca for speaking, advisory board participation, and consultation and
received research grants from GlaxoSmithKline, Ortho-McNelil, Pfizer,
Allergan, Novartis, Wyeth, Merck, Forest Laboratories, Elan, Minster
Pharmaceuticals, MAP Pharmaceuticals, Easai, and ReSearch
Pharmaceutical Services. Dr. Saper received speaking honoraria from
GlaxoSmithKline, Merck, Ortho-McNeil, Neuralieve, Allergan, Medtronic,
Pfizer, and Advanced Neuromodulation Systems and received research
grants from Pfizer, Endo Pharmaceuticals, GlaxoSmithKline, Neuralieve,
ProEthic, Ortho-McNeil, Johnson & Johnson, Merck, Alexa, Allergan,
Cypress Pharmaceutical, Advanced Neuromodulation Systems, MAP
Pharmacueticals, Medtronic, Torrey Pines Institute for Molecular
Studies, and Schwarz Pharma. Drs Ness, Polverejan, Wang, Kurland,
Nye, Yuen, Eerdekens, and Ford were employees of Johnson &
Johnson.

Pandina, 2010%

Industry

Yes

Yes

Yes

George Rogan MS, of Phase Five Communications, Inc. helped to
coordinate, edit, and finalize the manuscript for submission
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Appendix Table D38. Risk of bias in randomized controlled clinical trials that examined dose response effectiveness of drugs for
migraine prevention in children

Masking of Intention to treat Allocation Adequacy of Selective
Reference treatment analysis concealment rand(()]mizgtion outcome Risk of bias
status preplanned reporting
Winner, 2006" Double-blind Yes Clearly adequate Not adequate Unclear Low
(computer-generated (Topiramate 100mg had
randomization schedule) higher mean frequency

and days of migraine

compared to other groups

and topiramate 200mg

had higher percentage of

men and women

compared to other

groups)
Lewis, 2007™° Double-blind Yes Unclear Adequate Unclear Low
Apostol, 2008° Double-blind Yes Unclear Adequate Unclear Low
U.S. Food and
Drug
Administration,
2008°
Lewis, 2009’ Double-blind Yes Clearly adequate Adequate Unclear Low
Pandina, 2010 Double-blind Yes Not reported Adequate Unclear Low
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Appendix Table D39. Dose response effects with topiramate in preventing migraine in children (results from randomized controlled

clinical trials)

Compared daily Events/ Events/ .
> ; . . Absolute risk
doses randomized randomized Relative risk :
Outcomes Reference . . . difference
with higher with lower (95% CI)
95% Cl)
dose dose
Topiramate 25mg vs. | Overall Parent Global | Lewis, 2007 217 0/7 5.0 (0.3to 88.5) | 0.29(-0.08 to 0.65)
100mg Assessment: Much
improved
Overall Parent Global | Lewis, 2007%° 417 37 1.3(0.5t03.9) | 0.14(-0.38 to 0.66)
Assessment: Very
much improved
Overall Parent Global | Lewis, 2007 0/7 17 0.3(0.0t0 7.0) | -0.14(-0.46 to 0.18)
Assessment:
Minimally improved
Overall Parent Global | Lewis, 2007* 17 27 0.5(0.1t0 4.3) | -0.14(-0.57 to 0.28)
Assessment: No
change
Greater than 50% Lewis, 2007° 717 5/7 1.4 (0.8t02.2) | 0.29(-0.08 to 0.65)
reduction in migraine
frequency
Topiramate 50mg vs. | Responder, that is, Lewis, 20097 16/35 29/35 0.6 (0.4t0 0.8) | -0.37(-0.58 to -0.16)

100mg

250% reduction in the
monthly migraine
attack rate

Bold = significant difference at 95% confidence level when 95% CI of absolute risk difference do not include 0; *- at the investigator’s discretion the dose was
increased to the maximal dose tolerated by the subjects, 91% achieved the target daily dose during the double-blind treatment phase, the daily dose used during

the entire double-blind treatment phase (titration and maintenance) was 73.6 +18.7 mg/day
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Appendix Table D40. Dose response reduction in migraine intermediate outcomes with topiramate in children, results from randomized

controlled clinical trials®®

Mean Mean
[Standard [Standard Mean difference Cohen
Compared doses, references Outcome deviation] deviation] (95% CI) standardized mean
with higher with lower difference (95% CI)
dose dose
Topiramate 25mg vs. 100mg™® Difference in PedMIDAS score of -35.1 [22.4] -23.3[28.3] -11.85 (-38.59 to 14.89) | -0.46 (-1.53 to 0.60)
headache disability: grade | is 0-10
(none to mild) to grade 1V is >50
(severe).
Topiramate 25mg vs. 100mg™ Difference in average monthly -3.0[2.5] -1.9[2.8] -1.03 (-3.76 to 1.70) -0.39 (-1.45 to 0.66)
basilar migraine days from baseline
Topiramate 50mg vs. 100mg7* Mean percent reduction in migraine -52.1 [58.6] -73.3[37.8] 21.20 (-1.90 to 44.30) 0.43 (-0.04 to 0.90)
day rate
Topiramate 50mg vs. 100mg7 * Last 4 week of double-phase: 1.9[2.0] 1.1[1.5] 0.80 (-0.02 to 1.62) 0.46 (-0.02 to 0.93)
migraine attacks, number per month
Topiramate 50mg vs. 100mg7* Mean percent reduction in -52.5 [48.6] -75.9 [32.4] 23.40 (4.06 to 42.74) 0.57 (0.09 to 1.04)
migraine day rate
Topiramate 50mg vs. 100mg7* Mean migraine time, days/month 2.8[3.3] 2.0[2.9] 0.80 (-0.65 to 2.25) 0.26 (-0.21t0 0.73)

(last 4 weeks of double-blind phase)

Bold = significant difference at 95% confidence level when 95% CI of mean difference do not include O; *- at the investigator’s discretion the dose was increased to
the maximal dose tolerated by the subjects, 91% achieved the target daily dose during the double-blind treatment phase, the daily dose used during the entire
double-blind treatment phase (titration and maintenance) was 73.6 £18.7 mg/day
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Appendix Table D41. Dose response effects with divalproex sodium in preventing migraine in children (results from low risk of bias
randomized controlled clinical trial)®

Event_s/ Events/ . . . .
Compared doses Outcome randomized randomized Relative risk Absolute risk difference
with higher . (95% ClI) 95% CI)
dose with lower dose
Divalproex sodium 250mg vs. 250% reduction in 4 week 33/83 2774 1.1 (0.7 to 1.6) 0.03 (-0.12t0 0.18)
500mg migraine headache rate
Divalproex sodium 250mg vs. 250% reduction in 4 week 33/83 37/75 0.8(0.6t01.1) -0.10 (-0.25 to 0.06)
1000mg migraine headache rate
Divalproex sodium 500mg vs. 250% reduction in 4 week 2774 37/75 0.7(0.5t01.1) -0.13 (-0.29 t0 0.03)

1000mg

migraine headache rate
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Appendix Table D42. Dose response reduction in migraine intermediate outcomes with divalproex sodium in children (results from
randomized controlled clinical trial)®°

Compared doses

Outcome

Mean [Standard
deviation] with
higher dose

Mean [Standard
deviation]
with lower dose

Mean difference
(95% ClI)

Cohen standardized
mean difference (95% CI)

Divalproex sodium
250mg vs. 500mg

Migraine headache rate: Reduction
from baseline, last 4 weeks

-1.7 [1.8]

2.0[1.8]

0.30 (-0.28 to 0.88)

0.16 (-0.15 to 0.48)

Divalproex sodium
250mg vs. 500mg

Migraine headache rate:
experimental phase % reduction
from baseline

-33.1[56.2]

-36.3[36.9]

3.20 (-11.52to 17.92)

0.07 (-0.25to 0.38)

Divalproex sodium
250mg vs. 500mg

4 week migraine headache days:
experimental phase reduction from
baseline

2.8[2.9]

2.2[3.2]

-0.60 (-1.56 to 0.36)

-0.20 (-0.51 to 0.12)

Divalproex sodium
250mg vs. 500mg

Percentage of migraine headaches
treated with symptomatic
medications: experimental phase
reduction from baseline

7.1[34.0]

-8.0 [29.6]

0.90 (-9.04 to 10.84)

0.03 (-0.29 to 0.34)

Divalproex sodium
250mg vs. 1000mg

Migraine headache rate: reduction
from baseline, last 4 weeks

-1.7[1.8]

18[L8]

0.10 (-0.46 to 0.66)

0.06 (-0.26 to 0.37)

Divalproex sodium
250mg vs. 1000mg

Migraine headache rate:
experimental phase % reduction
from baseline

-33.1[56.2]

-39.6 [40.4]

6.50 (-8.65 t0 21.65)

0.13 (-0.18 to 0.44)

Divalproex sodium
250mg vs. 1000mg

4-week migraine headache days:
experimental phase reduction from
baseline

-2.812.9]

-3.1[3.6]

0.30 (-0.73t0 1.33)

0.09 (-0.22 to 0.40)

Divalproex sodium
250mg vs. 1000mg

Percentage of migraine headaches
treated with symptomatic
medications: experimental phase
reduction from baseline

-7.1[34.0]

-8.5 [35.9]

1.40 (-9.52 t0 12.32)

0.04 (-0.27 to 0.35)

Divalproex sodium
500mg vs. 1000mg

Migraine headache rate: reduction
from baseline, last 4 weeks

2.0 [1.8]

1.8 [1.8]

0.20 (-0.38t0 0.78)

0.11 (-0.21to 0.43)

Divalproex sodium
500mg vs. 1000mg

Migraine headache rate:
experimental phase % reduction
from baseline

36.3 [36.9]

39.6 [40.4]

-3.30 (-15.72 to 9.12)

-0.09 (-0.41 to 0.24)

Divalproex sodium
500mg vs. 1000mg

4 week migraine headache days:
experimental phase reduction from
baseline

2.2[3.2]

3.1[3.6]

-0.90 (-1.99 to 0.19)

-0.26 (-0.59 to 0.06)

Divalproex sodium
500mg vs. 1000mg

Percentage of migraine headaches
treated with symptomatic
medications: experimental phase
reduction from baseline

8.0 [29.6]

8.5 [35.9]

-0.50 (-11.05 to 10.05)

-0.02 (-0.34 to 0.31)
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Appendix Table D42. Dose response reduction in migraine intermediate outcomes with divalproex sodium in children (results from

randomized controlled clinical trials) (continued)

Mean [Standard

Mean [Standard

Mean difference

Cohen standardized

Compared doses Outcome dﬁ\_/latlon] with _ deviation] (95% CI) mean difference (95% Cl)
igher dose with lower dose
Divalproex Sodium Reduction from baseline: 4 week 1.6 [1.7] 1.5[1.6] 0.10 (-0.41to 0.61) 0.06 (-0.25to0 0.37)
Extended-release migraine headache rate
250mg vs. 500mg
Divalproex Sodium Reduction from baseline: 4 week 1.6 [1.7] 1.5[1.6] 0.10 (-0.41to 0.61) 0.06 (-0.25to 0.37)
Extended-release migraine headache rate
250mg vs. 1000mg
Divalproex Sodium Reduction from baseline: 4 week 1.5[1.6] 1.5[1.6] 0.00 (-0.50 to 0.50) 0.00 (-0.32to 0.32)

Extended-release
500mg vs. 1000mg

migraine headache rate
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Appendix Table D43. Randomized controlled clinical trial that examined Internet-based self management for migraine prevention in
childhood and adolescence (unclear risk of bias randomized controlled clinical trial)'®

Reference
Design Definition of | Presence of Baseline subject Duration of . Su.bJECt
Sample Age A o o Prior treatment | compliance and
migraine aura characteristics migraine Lo
Number analyzed suitability
% females
Trautmann, 2010 Eligible age Not reported Not reported | Headache diary: CBT: 11.5 | 2.8 years Not reported Not reported
Design: RCT 10-18 years (8.2), AR: 10.3 (7.8),
Sample: 68 Mean age: Education: 10.7 (7.4),
Number analyzed: 12.7 years
Not reported Intensity: CBT: 5.0 (1.8),
54.55% females AR: 5.1 (1.7), Education:
5.2 (1.70),

Duration: CBT: 6.8 (4.0),
AR: 8.1 (6.7), Education:
7.8 (5.8);

KINDL-R: CBT: 3.6 (0.5),
AR: 3.8 (0.6), Education:
3.8 (0.3); SDQ: CBT: 11.8
(3.5), AR: 8.9 (4.5),
Education: 10.7 (3.9)

CBT = Multimodal cognitive-behavioral training; AR = applied relaxation; SDQ = Strength and Difficulties Questionnaire: It is a brief questionnaire with five subscales for
assessing relevant psychopathological symptoms in children and adolescents. It includes 25 items with a 5-point rating scale; KINDL-R = German questionnaire that includes six
dimensions of health-related quality of life)
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Appendix Table D44. Migraine prevention with Internet-based self management in childhood and adolescence (unclear risk of bias
randomized controlled clinical trial)®®

Definition of the

Events/randomized with
active

Relative risk

Absolute risk

Active treatment Control treatment outcome Control treatments (95% CI) difference
Rate of outcome in active (95% CI)
[control group], %
Self-help training program Educational intervention | Subjective improvement 12/24 1.1 (0.6 to 2.0) 0.03
Multimodal cognitive-behavioral Participants received of headache directly after 9/19 (-0.27 t0 0.33)
training (CBT) only the first self-help training 50.0 [47.4]

CBT was adapted from the face-to-
face group therapy program
devised by Denecke and Kroener-
Herwig (2000) for children with
recurrent headache. CBT was
reduced from 8 to 6 sessions in a
self-help format, and the protocol
was adapted to adolescents up to
18 years. While the first module
presented education on
headaches, the second unit
focused on stress management
(perception of own stress
symptoms, coping with stress). In
the following modules the
participants acquired progressive
relaxation techniques, cognitive
restructuring (identification of
dysfunctional cognitions regarding
headache and stress and
identifying functional cognitions),
self-assurance strategies (being
proactive and sensitive to one’s
own needs), as well as problem
solving. Participants of the CBT
were offered a CD with relaxation
instructions (a full relaxation
protocol involving tensing and
relaxing of major muscle groups,
beginning with the upper body and
proceeding to the lower body), and
they could download the relaxation
instructions from the training
website. The participants

module (education on
headache), but they had
the same number of e-
mail contacts as those in
the CBT and AR. The e-
mails focused on the
diary records of the
previous week (e.g. Did
you have any headache
last week? What did you
do?), rather than on
cognitive-behavioral
elements or applied
relaxation instructions.
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Appendix Table D44. Migraine prevention with Internet-based self management in childhood and adolescence (unclear risk of bias
randomized controlled clinical trial) (continued)

Events/randomized with
active

Absolute risk

Active treatment Control treatment Deflnlttlon of the Control treatments Relga;:;/ecrllsk difference
outcome Rate of outcome in active (95% C1) (95% CI)
[control group], %

responded to the assigned

exercises and reported on their

headache in the previous week

through e-mail.

Self-help training program Educational intervention | Subjective improvement 12/22 1.2 (0.6t02.1) 0.07

Applied relaxation as above. of headache directly after 9/19 (-0.23 t0 0.38)

AR followed the training developed training 54.5 [47.4]

by O’st (1987). The self-help

modules contained only several

phases from the original training (O”

st, 1987): progressive relaxation,

cue-controlled relaxation and

differential relaxation. Participants

were offered a CD with these

specific instruction tracks for the

different stages of AR training to be

used at home (4 tracks: a full

relaxation protocol common to the

CBT CD, one track of cue-

controlled relaxation, two tracks for

differential relaxation). The

participants responded to the

assigned exercises and reported on

their headache in the previous

week through e-mail.

Self-help training program Applied relaxation Subjective improvement 12/24 0.9 (0.5t01.6) -0.05

Multimodal CBT of headache directly after 12/22 (-0.33t0 0.24)
training 50.0 [54.5]

Self-help training program Educational intervention | Responder (50% 10/24 4.0 0.31

Multimodal CBT reduction in headache 2/19 (1.0 to 16.0) (0.07 to 0.55)
frequency) at 6 weeks 41.7 [10.5]

Self-help training program Applied relaxation Responder (50% 10/24 1.5(0.7t0 3.5) 0.14

Multimodal CBT reduction in headache 6/22 (-0.13t0 0.42)
frequency) at 6 weeks 41.7 [27.3]

Self-help training program Educational intervention | Responder (50% 6/22 2.6 0.17

Applied relaxation reduction in headache 2/19 (0.6 to 11.4) (-0.06 to 0.40)
frequency) at 6 weeks 27.3[10.5]

D-53




Appendix Table D44. Migraine prevention with Internet-based self management in childhood and adolescence (unclear risk of bias
randomized controlled clinical trial) (continued)

Events/randomized with
active

Absolute risk

Active treatment Control treatment Deflnlttlon of the Control treatments Relga;:;/ecrllsk difference
outcome Rate of outcome in active (95% C1) (95% CI)
[control group], %
Self-help training program Educational intervention | Responder (50% 9/22 1.6 (0.6 t0 3.8) 0.15
Applied relaxation reduction in headache 5/19 (-0.14 t0 0.43)
frequency) 6 months after 40.9 [26.3]
completion of training
Self-help training program Educational intervention | Responder (50% 7124 1.1 (0.4t02.9) 0.03
Multimodal CBT reduction in headache 5/19 (-0.24 t0 0.30)
frequency) 6 months after 29.2 [26.3]
completion of training
Self-help training program Applied relaxation Responder (50% 7124 0.7 (0.3t0 1.6) -0.12
Multimodal CBT reduction in headache 9/22 (-0.39t0 0.16)
frequency) 6 months after 29.2 [40.9]

completion of training

CBT = Multimodal cognitive-behavioral training; AR = applied relaxation; Bold = significant at 95% confidence level when 95% CI of absolute risk difference do not include 0
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Appendix Table D45. Migraine frequency with Internet-based self management for migraine prevention in childhood and adolescence
(unclear risk of bias randomized controlled clinical trial)™®

Mean [SD] in Standardized Means ratio
. Definition of the ; Mean difference Cohen mean (95% ClI)
Active treatment Control treatment active and control .
outcome group (95% CI) difference
(95% CI)
Self-help training program Educational Headache 7.4 [7.60] 0.70 (-3.62 t0 5.02) 0.10 1.10
Applied relaxation intervention frequency : 6 6.7 [6.50] (-0.52 t0 0.712) (0.60 to 2.04)
weeks
Self-help training program Educational Headache duration: 4.8 [2.90] -1.30 (-3.87 to 1.27) -0.32 0.79
Multimodal CBT intervention 6 weeks 6.1 [5.10] (-0.93 t0 0.28) (0.50t0 1.23)
Self-help training program Educational Headache duration: 6.2 [3.90] 0.10 (-2.71 t0 2.91) 0.02 1.02
Applied relaxation intervention 6 weeks 6.1 [5.10] (-0.59 to 0.64) (0.64 t0 1.61)
Self-help training program Applied relaxation Headache 4.9 [4.30] -2.50 (-6.11to 1.11) -0.41 0.66
Multimodal CBT frequency: 6 weeks 7.4 [7.60] (-0.99 t0 0.18) (0.38 10 1.15)
Applied relaxation Headache duration: 4.8 [2.90] -1.40 (-3.40 to .60) -0.41 0.77
6 weeks 6.2 [3.90] (-0.99t0 0.17) (0.54t0 1.11)
Educational Headache 4.9 [4.30] -1.80 (-5.19 to 1.59) -0.33 0.73
intervention frequency: 6 weeks 6.7 [6.50] (-0.94 t0 0.27) (0.42 10 1.28)
Educational Headache intensity: 5.0 [2.40] -0.40 (-1.72 t0 .92) -0.18 0.93
intervention 6 weeks 5.4 [2.00] (-0.78 t0 0.42) (0.7210 1.19)
Self-help training program Educational Headache intensity: 5.6 [1.90] 0.20 (-1.00 to 1.40) 0.10 1.04
Applied relaxation intervention 6 weeks 5.4 [2.00] (-0.51t0 0.72) (0.83 10 1.29)
Self-help training program Applied relaxation Headache intensity: 5.0 [2.40] -0.60 (-1.85 to .65) -0.28 0.89
Multimodal CBT 6 weeks 5.6 [1.90] (-0.86 t0 0.31) (0.70t0 1.13)

CBT = Multimodal cognitive-behavioral training; AR = applied relaxation; SD = Standard deviation
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Appendix Table D46. Quality of life with Internet-based self management for migraine prevention in childhood and adolescence (unclear
risk of bias randomized controlled clinical trial)'®

Standardized

Active treatment Control Definition of the actl}/\lleeagn[dsgtl)mrol Mean difference Co.hen mean Means Ratio
treatment outcome group (95% CI) difference (95% CI)
(95% CI)

Self-help training program Educational Pain Catastrophisizing 27.1[7.10] -4.60 -0.60 0.85 (0.73 to 1.00)
Multimodal CBT intervention Scale (PCS-C) for 31.7 [8.30] (-9.29 to 0.09) (-1.22 t0 0.01)

Children: It is a self-

report instrument on a

5-point rating scale: 6

weeks
Self-help training program Educational PCS-C: 6 weeks 34.7 [8.80] 3.00 0.35(-0.271t0 0.97) | 1.09 (0.93to0 1.28)
Applied relaxation intervention 31.7 [8.30] (-2.24 t0 8.24)
Self-help training program Educational CDI at 6 weeks 11.0[9.20] 3.30 0.43 (-0.181t0 1.04) | 1.43(0.91t0 2.24)
Multimodal CBT intervention (Children's Depression 7.7 [5.20] (-1.06 to 7.66)

Inventory: German

version that includes 27

items measuring

cognitive, affective, and

behavioral symptoms

of depression in

childhood on a 3-point

rating scale)
Self-help training program Educational CDI (German version) 8.1[9.00] 0.40 0.05 (-0.56 t0 0.67) | 1.05 (0.60to 1.83)
Applied relaxation intervention at 6 weeks 7.7 [5.20] (-4.03 to 4.83)
Self-help training program Educational SDQ at 6 weeks 11.2 [4.30] 1.20 0.26 (-0.341t0 0.87) | 1.12 (0.86t0 1.47)
Multimodal CBT intervention (Strength and 10.0 [4.90] (-1.60 to 4.00)

Difficulties

Questionnaire: ltis a

brief questionnaire with

five subscales for

assessing relevant

psychopathological

symptoms in children

and adolescents. It

includes 25 items with

a 5-point rating scale)
Self-help training program Educational SDQ at 6 weeks 9.5 [4.20] -0.50 -0.11 0.95 (0.71to 1.27)
Applied relaxation intervention 10.0 [4.90] (-3.32t0 2.32) (-0.72 to 0.50)
Self-help training program Educational KINDL-R at 6 weeks 3.6 [0.40] -0.30 -0.83 0.92 (0.87 t0 0.98)
Multimodal CBT intervention (German KINDL - 3.9[0.30] (-0.51 t0 -0.09) (-1.46 t0 -0.21)

guestionnaire (Ravens-
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Appendix Table D46. Quality of life with Internet-based self management for migraine prevention in childhood and adolescence (unclear
risk of bias randomized controlled clinical trial) (continued)

Standardized

Active treatment Control Definition of the actl}/\lliagn[(jsglmrol Mean difference Co_hen mean Means Ratio
treatment outcome group (95% CI) difference (95% CI)
(95% CI)

Sieberer & Bullinger,

1998) that includes six

dimensions of health-

related quality of life)
Self-help training program Educational German KINDL-R at 6 3.8 [0.60] -0.10 -0.21 0.97 (0.90 to 1.05)
Applied relaxation intervention weeks 3.9 [0.30] (-0.38 t0 0.18) (-0.82t0 0.41)
Self-help training program Applied PCS-C: 6 weeks 27.1[7.10] -7.60 -0.96 0.78 (0.67 t0 0.91)
Multimodal CBT relaxation 34.7 [8.80] (-12.25 t0 -2.95) (-1.57 t0 -0.34)
Self-help training program Applied CDI (German version) 11.0[9.20] 2.90 0.32 1.36 (0.77 to 2.41)
Multimodal CBT relaxation at 6 weeks 8.1 [9.00] (-2.36 to 8.16) (-0.26 to 0.90)
Self-help training program Applied SDQ at 6 weeks 11.2 [4.30] 1.70 0.40 1.18 (0.93 to 1.50)
Multimodal CBT relaxation 9.5 [4.20] (-0.76 to 4.16) (-0.18 to 0.98)
Self-help training program Applied German KINDL-R at 6 3.6 [0.40] -0.20 -0.40 0.95 (0.87 to 1.03)
Multimodal CBT relaxation weeks 3.8 [0.60] (-0.50 t0 0.10) (-0.98 t0 0.19)

assigned

exercises and
reported on
their headache
in the previous
week through e-
mail.

SD = standard deviation; CBT = Multimodal cognitive-behavioral training; AR = applied relaxation; SDQ = Strength and Difficulties Questionnaire: It is a brief questionnaire with
five subscales for assessing relevant psychopathological symptoms in children and adolescents. It includes 25 items with a 5-point rating scale; KINDL-R = German questionnaire
that includes six dimensions of health-related quality of life); PCS-C = Pain Catastrophisizing Scale for Children: It is a self-report instrument on a 5-point rating scale
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Appendix Table D47. Randomized controlled clinical trials that examined adverse effects of preventive drugs in children with migraine

Reference,
Sample, Definition of Presence Migraine dur_atlon - Concurrent | Duration of SUbJ.ECt
Number Drug Age L and baseline Comorbidity . o compliance
migraine of aura . medication migraine o
analyzed, severity and suitability
% female
Battistella, Trazodone | Eligible International All History of symptoms Not reported | Not reported 4.5 years Not reported
1993* age 7to Headache patients (years), mean (SD):
Sample: 40 18 years | Society criteria | had 4.5 (1.3); mean
Number Mean for migraine migraine | frequency of
analyzed: Not 12.6 without attacks/month:
reported years aura Trazodone: 4.0+0.2
45% female (inclusion | and Placebo:
criterion) | 3.5+0.1; Mean
duration of attacks in
hours: Trazodone:
20.2+1.3 and
Placebo: 18.2+1.1
Wang, 2003% Oral Eligible History of at Not Headaches in last 15.4% had Patients were | Age at first | Compliance
Sample: 118 magnesium | age least weekly, reported month, mean (SD) asthma, 17% | excluded if headache: was assessed
Number oxide Between | moderate-to- [median]: magnesium | had they took any | 8.5 years through the use
analyzed: 118 3and 17 | severe migraine oxide: 9.3 (4.7) [8] allergies; migraine of capsule
68.6% female Mean during the and placebo: 11.5 8.5% had prophylactic counts, which
12.0 previous 4 (8.1) [8] depression drug were performed
years weeks and it therapies at week 4 and
must have been (such as again at study’s
associated with beta- end
anorexia/ blockers,
nausea, valproic acid),
vomiting, mg, or fever
photophobia, medications
sonophobia, a within 4
pulsatile or weeks of
throbbing potential
quality, or relief study
with sleep, but entrance.

not with fever or
evidence of
infection.
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Appendix Table D47. Randomized controlled clinical trials that examined adverse effects of preventive drugs in children with migraine

(continued)

Reference,
Sample, Definition of Presence Migraine dur_atlon - Concurrent | Duration of SUbJ.eCt
Number Drug Age L and baseline Comorbidity . o compliance
migraine of aura . medication migraine L
analyzed, severity and suitability
% female
Winner, 2005° Topiramate | Eligible According to Not Mean (SD) monthly Not reported | Not reported Not Not reported
Sample: 162 age 6 to International reported migraine days: reported
Number 15 years Headache topiramate: 5.4 (1.7)
analyzed: 157 Mean Society and placebo: 5.5
48.4% female 111 classification of (2.0)
years pediatric
migraine with
or without aura
Winner, 2006" Topiramate | Eligible International Not Migraine frequency, Not reported | Prophylactic Not Not reported
Sample: 51 age 12 to | Headache reported Mean (SD): Placebo: medications reported
Number 17 years | Society criteria 4.6 (2.1), Topiramate were not
analyzed: 49 Mean 14 50mg/day: 4.8 (1.9), permitted
71% female years Topiramate
100mg/day: 6.2 (3.5),
Topiramate
200mg/day: 4.9 (2.0)
Apostol, 2008° Divalproex | Eligible International Not Migraine headaches Not reported | Prophylactic Not To document
U.S. Food and sodium age 12 to | Headache reported within 3 months prior medications reported compliance with
Drug extended- 17 years | Society criteria to screening: Mean were not study medication,
Administration, release Mean (SD): Placebo: 16.7 permitted subjects were
2008° 14.2 (7.62), 250 mg DVPX instructed to
Sample: 305 years ER: 16.6 (7.02), 500 return all
Number mg DVPX ER: 18.0 medication
analyzed: 299 (7.02), 1000 mg bottles and pill
55% female DVPX ER:17.3 (6.84) counts were
performed. Site
personnel were
to counsel any
subject with
compliance
<70%
Lewis, 2009’ Topiramate | Eligible International Not Mean migraine Not reported | Not reported Not Subjects main-
Sample: 106 age Headache reported attacks, no/month: reported tained medica-
Number between Society placebo: 4.1+1.48; tion records the
analyzed: 103 12 and 17 | guidelines for 50mg topiramate: accuracy of
61% female years pediatric 4.1+1.74 and 100mg which was
Mean 14.2 | migraine topiramate: 4.3+1.59 checked by their
years parents.
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Appendix Table D47. Randomized controlled clinical trials that examined adverse effects of preventive drugs in children with migraine

(continued)

Reference,
Sample, Definition of Presence Migraine dur_atlon - Concurrent | Duration of SUbJ.eCt
Number Drug Age L and baseline Comorbidity . o compliance
migraine of aura . medication migraine L
analyzed, severity and suitability
% female
Pandina, 2010", | Topiramate | Eligible International Not Not reported Not reported | 88.3% of Not Not reported
analysis of age 12 to | Headache reported subjects reported
Lewis, 2009’ 17 years | Society criteria reported
Sample: 103 Mean: for pediatric concomitant
Number 14.2 migraine use of acute
analyzed: 103 years headache
61% female medications
for migraine.
Sillanpaa, 1977° | Clonidine Eligible Migraine was 12 Frequency of Not reported | Not reported Not Not reported
Sample: 57 age 0-15 | defined by the | patients headache/month (n): reported
Number years criteria of in the 5-6: Clonidine: 3 and
analyzed: 57 Mean 11 Vahlquist, i.e. clonidine Placebo: 4, and >6:
38.6% female years paroxysmal group Clonidine: 5 and
headache and 8 in Placebo: 6
separated by the
headache-free | placebo
intervals and at | group
least two of the | had
following four: classic
unilateral pain, | migraine
nausea, visual | with
aura and visual
positive family | aura.
history.
Forsythe, 1984%° | Propranolol | Eligible Migraine was Not Frequency of Not reported | Not reported Age at first | As a measure
Sample: 53 age 9to defined as a reported attacks: 2-5/week: attack (no.): | of compliance,
Number 15 years periodic Propranolol: 12 and 3-5 years: the number of
analyzed: 39 Mean headache with Placebo: 4 Propranolol: | tablets
46.2% female age not at least three 3, 6-10 remaining from
reported of four feature: years: 13 the dispensed
aura, nausea, and 11-12 was recorded
vomiting, and years: 6
positive family and
history Placebo: 3-
5 years: 5,
6-10 years:
11 and 11-
12 years: 1

DVPX ER = Divalproex extended release; SD = standard deviation
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Appendix Table D48. Adverse effects with migraine preventive drugs in children (results from nonrandomized studies)

Reference Migraine definition Drug Adverse effect Events/treated Rate of
Design of study Age Daily dose Treatment weeks outcome,%
Lewis, 2004 International Classification | Amitriptyline Discontinued treatment 2/73 2.7
Retrospective review of Diseases [ICD] code Not reported Treatment weeks not
884.0 and ICD codes reported
346.0, 346.1 and 346.2
Age <18
Apostol, 20097 International Headache Divalproex Any adverse event 203/241 84.2
Open-label clinical trial Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Nausea 45/241 18.7
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Vomiting 43/241 17.8
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12to 17 years
International Headache Divalproex Weight gain 29/241 12.0
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Nasopharyngitis 27/241 11.2
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Migraine 25/241 104
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Upper respiratory tract infection 25/241 104
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex One or more serious adverse 10/241 4.1
Society criteria 250 to 1000mg/day effects Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Irregular menses 2/241 0.8
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
Pakalnis, 20017 International Headache Divalproex Discontinued due to side effects 4/23 17.4
Retrospective review Society criteria 250mg to 1125mg/day Treatment weeks not
Age <17 (3.1-32.9mg/kg/day) reported
International Headache Divalproex Discontinued due to weight gain 1/23 4.3
Society criteria 250mg to 1125mg/day Treatment weeks not
Age <17 (3.1-32.9mg/kg/day) reported
International Headache Divalproex Discontinued due to lethargy 1/23 4.3

Society criteria
Age <17

250mg to 1125mg/day
(3.1-32.9mg/kg/day)

Treatment weeks not
reported
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Appendix Table D48. Adverse effects with migraine preventive drugs in children (results from nonrandomized studies) (continued)

Reference Migraine definition Drug Adverse effect Events/treated Rate of
Design of study Age Daily dose Treatment weeks outcome,%
International Headache Divalproex Discontinued due to anorexia 1/23 4.3
Society criteria 250mg to 1125mg/day Treatment weeks not
Age <17 (3.1-32.9mg/kg/day) reported
International Headache Divalproex Discontinued due to alopecia 1/23 4.3
Society criteria 250mg to 1125mg/day Treatment weeks not
Age <17 (3.1-32.9mg/kg/day) reported
Apostol, 2009% International Headache Divalproex Weight gain leading to 6/241 2.5
Open-label clinical trial Society criteria 250 to 1000mg/day discontinuation Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Alopecia leading to discontinuation | 5/241 2.1
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Nausea leading to discontinuation 4/241 1.7
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Increased ammonia leading to 3/241 1.2
Society criteria 250 to 1000mg/day discontinuation Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Migraine leading to discontinuation | 3/241 1.2
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12to 17 years
International Headache Divalproex Upper abdominal pain leading to 2/241 0.8
Society criteria 250 to 1000mg/day discontinuation Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Depressed mood leading to 2/241 0.8
Society criteria 250 to 1000mg/day discontinuation Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Depression leading to 2/241 0.8
Society criteria 250 to 1000mg/day discontinuation Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Irritability leading to discontinuation | 2/241 0.8
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
International Headache Divalproex Psychiatric adverse effects 4/241 1.7
Society criteria 250 to 1000mg/day Treatment weeks 48
Age 12 to 17 years
Pakalnis, 2007* ICHD-II Levetiracetam Behavioral changes (irritability and 2/22 9.1
Prospective Age 6 to 17 years 20mg/kg/day aggressiveness) Treatment weeks 16
ICHD-II Levetiracetam Mild memory problems 1/22 4.5
Age 6 to 17 years 20mg/kg/day Treatment weeks 16
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Appendix Table D48. Adverse effects with migraine preventive drugs in children (results from nonrandomized studies) (continued)

Reference Migraine definition Drug Adverse effect Events/treated Rate of
Design of study Age Daily dose Treatment weeks outcome,%
Miller, 2004% International Headache Levetiracetam Irritability and moodiness 1/23 4.3
Retrospective review Society criteria 125 or 250mg twice attenuated after 1 month of Treatment weeks 4
Age <17 daily treatment
International Headache Levetiracetam Discontinued due to side effects 2/23 8.7
Society criteria 125 or 250mg twice Treatment weeks not
Age <17 daily reported
International Headache Levetiracetam Discontinued due to asthenia/ 1/23 4.3
Society criteria 125 or 250mg twice somnolence and dizziness Treatment weeks not
Age <17 daily reported
International Headache Levetiracetam Discontinued due to irritability, 1/23 4.3
Society criteria 125 or 250mg twice hyperactivity, and hostile behavior Treatment weeks not
Age <17 daily reported
Cruz, 2009% International Headache Topiramate Cognitive decline 5/37 135
Retrospective review Society criteria (2004) 50 to 200mg/day Treatment weeks not
Age <21 reported
International Headache Topiramate Drowsiness 3/37 8.1
Society criteria (2004) 50 to 200mg/day Treatment weeks not
Age <21 reported
International Headache Topiramate Paresthesia 1/37 2.7
Society criteria (2004) 50 to 200mg/day Treatment weeks not
Age <21 reported
International Headache Topiramate Anhidrosis 1/37 2.7
Society criteria (2004) 50 to 200mg/day treatment weeks not
Age <21 reported
International Headache Topiramate Discontinued due to adverse effects | 7/37 18.9
Society criteria (2004) 50 to 200mg/day Treatment weeks not
Age <21 reported
International Headache Topiramate Discontinued due to cognitive 5/37 135
Society criteria (2004) 50 to 200mg/day issues Treatment weeks not
Age <21 reported
International Headache Topiramate Discontinued due to paresthesia 1/37 2.7
Society criteria (2004) 50 to 200mg/day Treatment weeks not
Age <21 reported
International Headache Topiramate Discontinued due to anhidrosis 1/37°t 2.7
Society criteria (2004) 50 to 200mg/day Treatment weeks not
Age <21 reported
Jurgens, 2011% Not reported Topiramate "Alice in Wonderland syndrome" (on | 0/1

Case report

Age 17 year old

25mg initial dose then
increased gradually to
75mg/day

75mg/day dose and not on lower
doses): Intermittent nocturnal
distortions of her body image only on
occasions when she did not directly
fall asleep after taking topiramate.

Treatment weeks 16
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Appendix Table D48. Adverse effects with migraine preventive drugs in children (results from nonrandomized studies) (continued)

Reference
Design of study

Migraine definition
Age

Drug
Daily dose

Adverse effect

Events/treated
Treatment weeks

Rate of
outcome,%

Her head would grow bigger and the
rest of the body would shrink, or that
her hand resting comfortably on her
chest would increase in size and
become heavier, while the remaining
arm would become smaller.

Taylor, 2007%® Not reported Valproic acid Hyperammonemia 1/26 3.8
Retrospective and Age <18 Loading dose of 20- Treatment weeks 12
concurrent chart review 40mg/kg over one hour
followed by a
continuous intravenous
infusion at 1-
1.5mg/kg/hour
Not reported Valproic acid Hallucinations 1/26 3.8
Age <18 Loading dose of 20- Treatment weeks not
40mg/kg over one hour reported
followed by a
continuous intravenous
infusion at 1-
1.5mg/kg/hour
Not reported Valproic acid Confusion (during the initial loading | 1/26 3.8
Age <18 Loading dose of 20- phase) Treatment weeks not
40mg/kg over one hour reported
followed by a continuous
intravenous infusion at 1-
1.5mg/kg/hour
Chan, 2009% Not reported Botox Mild ptosis 1/12 8.3
Prospective Age 14-18 years 100U every 3 months Treatment weeks 12
(follow-the pain
approach)
Not reported Botox Blurred vision 1/12 8.3
Age 14-18 years 100U every 3 months Treatment weeks 12
(follow-the pain
approach)
Not reported Botox Hematoma at one of neck injection | 1/12 8.3
Age 14-18 years 100U every 3 months site with resultant tingling in one Treatment weeks not
(follow-the pain arm lasting 24 hours reported
approach)
Not reported Botox Burning sensations at all injection 1/12 8.3
Age 14-18 years 100U every 3 months sites lasting 1 week Treatment weeks
(follow-the pain approach 116
ICHD II = International Headache Society, second edition
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Appendix Table D49. Treatment discontinuation due to adverse effects with topiramate for migraine prevention in children (pooled with
random effects model results from randomized controlled clinical trials)

Events/ Events/ Absolute risk
Outcome Dose Reference, Randomized Randomized Relative risk Weight difference Weight
Risk of bias [rate, %] with [rate, %] with (95% CI)
(95% ClI)
drug placebo

Treatment 50mg Lewis, 2009’ 6/35 7133 0.8(0.3t02.2) 17.56 -0.04(-0.23 t0 0.15) 19.67
discontinuation Low [17.1] [21.2]
Treatment 50mg Winner, 4/12 5/12 0.8(0.3t02.3) 15.53 -0.08(-0.47 to 0.30) 4.63
discontinuation 2006 [33.3] [41.7]

Low
Treatment 50mg Pooled 10/47 12/45 0.8(0.4t01.6) 33.09 -0.05(-0.22t0 0.12) 24.29
discontinuation [21.3] [26.7]
Treatment 100mg Lewis, 2009’ 5/35 7133 0.8(0.4t01.6) 155 -0.05(-0.22 t0 0.12) 20.95
discontinuation Low [14.3] [21.2]
Treatment 100mg Winner, 3/13 5/12 0.7 (0.2t0 1.9) 11.8 -0.07(-0.25t0 0.11) 5.29
discontinuation 2006 [23.1] [41.7]

Low
Treatment 100mg Pooled 8/48 12/45 0.6 (0.2t01.8) 27.3 -0.19(-0.55 t0 0.18) 26.24
discontinuation [16.7] [26.7]
Treatment 200mg Winner, 2/14 5/12 0.3(0.1t0 1.5) 8.07 -0.27(-0.61 to 0.06) 6.19
discontinuation 2006 [14.3] [41.7]

Low
Treatment 200mg Winner, 2005° 23/112 8/50 1.3(0.6t0 2.7) 31.54 0.05(-0.08 t0 0.17) 43.28
discontinuation Medium [20.5] [16.0]
Treatment 200mg Pooled 25/126 13/62 0.8(0.2t0 2.7) 39.61 -0.08(-0.38 t0 0.23) 49.47
discontinuation [19.8] [21.0]
Treatment Overall Pooled 55/281 54/209 0.8(0.5t01.2) 100 -0.03(-0.12 to 0.05) 100
discontinuation [19.6] [25.8]
Treatment Heterogeneity | Degree of Groups P I-squared Groups P I-squared
discontinuation freedom
Treatment 50mg 1 50mg 0.989 0.00% 50mg 0.846 0.00%
discontinuation
Treatment 100mg 1 100mg 0.809 0.00% 100mg 0.571 0.00%
discontinuation
Treatment 200mg 1 200mg 0.111 60.70% 200mg 0.08 67.50%
discontinuation
Treatment Overall 5 Overall 0.641 0.00% Overall 0.494 0.00%
discontinuation
Treatment 50mg Lewis, 2009’ 3/35 1/33 2.8 (0.3t0 25.9) 24.53 0.06(-0.05t0 0.17) 22.6
discontinuation Low [8.6] [3.0]
due to adverse
events
Treatment 100mg Lewis, 2009’ 3/35 1/33 2.8 (0.3t0 25.9) 24.53 0.06(-0.05t0 0.17) 22.6
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Appendix Table D49. Treatment discontinuation due to adverse effects with topiramate for migraine prevention in children (pooled with
random effects model results from randomized controlled clinical trials) (continued)

Events/ Events/ Absolute risk
Outcome Dose R_eferenge, Randomlz_ed Randomlz_ed Relative risk Weight difference Weight
Risk of bias [rate, %] with [rate, %] with (95% CI) o
dru lacebo (95% CI)
g p
discontinuation Low [8.6] [3.0]
due to adverse
events
Treatment 200mg Winner, 2005° 7/112 2/50 1.6 (0.3t0 7.3) 50.93 0.02(-0.05 to 0.09) 54.79
discontinuation Medium [6.3] [4.0]
due to adverse
events
Treatment Pooled 13/182 4/116 2.1(0.7t06.3) 100 0.04(-0.02 to 0.09) 100
discontinuation [7.1] [3.4]
due to adverse
events
Treatment Heterogeneity | Degree of Groups P I-squared Groups P I-squared
discontinuation freedom
due to adverse
events
Treatment Overall 2 Overall 0.869 0.00% Overall 0.827 0.00%

discontinuation
due to adverse
events
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Appendix Table D50. Strength of evidence about treatment discontinuation due to adverse effects with antiepileptic drugs for migraine

prevention in children

Rate with Risk of Dose Strength
Active drug Dose drug, % | RCTs | Children | Directness bi Consistency | Precision of Conclusion
ias response .
[placebo] evidence
Divalproex 1000mg 9.3 1 148 Yes Low Yes No Yes Low Divalproex sodium
sodium [1.4] 1000mg resulted in
U.S. Food and greater treatment
Drug discontinuation rates
Administration® vs. placebo
Apostol, 2008° 250mg 2.4 1 156 Yes Low Yes No Yes Low Divalproex sodium
[1.4] 250mg did not result
in greater treatment
discontinuation rates
vs. placebo
Topiramate 50- 7.1[3.4] 2 265 Yes Medium Yes No No Low Topiramate did not
Lewis, 2009’ 200mg result in greater
Pandina, treatment
2010Y, discontinuation rates
Winner, 2005° vs. placebo
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Appendix Table D51. Adverse effects with topiramate vs. placebo in children (results from randomized controlled clinical trials)

Absolute risk

Outcome Reference Dose Events/randomized Events/randomized Relative risk difference
Risk of bias [rate, %] with drug [rate, %] with placebo (95% CI) (95% CI)

Abnormal vision Lewis, 20097 50mg 1/35 1/33 0.9 (0.1to 14.5) 0.00 (-0.08 to 0.08)
Low [2.9] [3.0]
Lewis, 2009’ 100mg 2/35 1/33 1.9 (0.2to 19.8) | 0.03(-0.07 to 0.12)
Low [5.7] [3.0]

Allergy Lewis, 2009’ 100mg 2/35 0/33 4.7 (0.2 to 94.8) 0.06 (-0.04 to 0.15)
Low [5.7] [0.0]

Any adverse event Winner, 2006" 100mg 11/13 10/12 1.0 (0.7to 1.4) 0.01 (-0.28 to 0.30)
Low [84.6] [83.3]
Winner, 2006" 200mg 12/14 10/12 1.0 (0.7 to 1.4) 0.02 (-0.26 to 0.30)
Risk of bias Low [85.7] [83.3]
Winner, 2006% 50mg 8/12 10/12 0.8(0.5t0 1.3) | -0.17 (-0.51to 0.17)
Low [66.7] [83.3]

Any treatment related Lewis, 2009’ 50mg 26/35 16/33 15(1.0to 2.3) 0.26 (0.03 to 0.48)

adverse event Low [74.3] [48.5]
Lewis, 20097 100mg 26/35 16/33 15(1.0to 2.3) 0.26 (0.03to 0.48)
Low [74.3] [48.5]

Asthma Lewis, 2009’ 100mg 2/35 0/33 4.7 (0.2to 94.8) 0.06 (-0.04 to 0.15)
Low [5.7] [0.0]

Back pain Lewis, 2009’ 50mg 0/35 3/33 0.1(0.0to 2.5) | -0.09(-0.20to 0.02)
Low [0.0] [9.1]
Lewis, 2009’ 100mg 2/35 3/33 0.6 (0.1to 3.5) -0.03 (-0.16 to 0.09)
Low [5.7] [9.1]

Bronchitis Winner, 2006% 100mg 1/13 1/12 0.9(0.1to 13.2) | -0.01(-0.22to 0.21)
Low [7.7] [8.3]
Winner, 2006% 200mg 0/14 1/12 0.3(0.0to 6.5) | -0.08 (-0.28to 0.11)
Low [0.0] [8.3]
Winner, 2006% 50mg 0/12 1/12 0.3(0.0to 7.5) | -0.08(-0.29to 0.12)
Risk of bias Low [0.0] [8.3]

Conjunctivitis Lewis, 2009’ 50mg 3/35 1/33 2.8 (0.3to 25.9) 0.06 (-0.05to 0.17)
Low [8.6] [3.0]
Lewis, 2009’ 100mg 1/35 1/33 0.9(0.1to 14.5) | 0.00(-0.08to 0.08)
Low [2.9] [3.0]

Cough Lewis, 2009’ 50mg 3/35 0/33 6.6 (0.4to 123.3) | 0.09 (-0.02to 0.19)
Risk of bias Low [8.6] [0.0]
Lewis, 2009’ 100mg 1/35 0/33 2.8(0.1to 67.2) | 0.03(-0.05t0 0.11)
Low [2.9] [0.0]

Depression Pandina, 2010" 50mg 1/35 0/33 2.8(0.1to 67.2) | 0.03(-0.05to0 0.11)
Low [2.9] [0.0]
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Appendix Table D51. Adverse effects with topiramate vs. placebo in children (results from randomized controlled clinical trials)

(continued)

Absolute risk

Outcome Reference Dose Events/randomized Events/randomized Relative risk difference
Risk of bias [rate, %] with drug [rate, %] with placebo (95% CI) (95% CI)

Diarrhea Winner, 2006% 100mg 1/13 0/12 2.8(0.1to 62.5) | 0.08(-0.12to 0.27)
Low [7.7] [0.0]
Winner, 2006% 200mg 1/14 0/12 2.6 (0.1to 58.5) | 0.07 (-0.11to 0.26)
Low [7.1] [0.0]

Difficulty Pandina, 2010" 100mg 1/35 0/33 2.8(0.1to 67.2) | 0.03(-0.05to0 0.11)

concentration/attention Low [2.9] [0.0]
Winner, 2006% 200mg 2/14 0/12 43(0.2to 82.3) | 0.14(-0.07 to 0.36)
Low [14.3] [0.0]

Difficulty memory numbers | Winner, 2006% 100mg 0/13 1/12 0.3(0.0to 6.9) | -0.08(-0.28to 0.12)
Low [0.0] [8.3]
Winner, 2006% 200mg 1/14 1/12 0.9(0.1to 12.3) | -0.01(-0.22to 0.19)
Low [7.1] [8.3]
Winner, 2006% 50mg 0/12 1/12 0.3(0.0to 7.5) | -0.08 (-0.29to 0.12)
Low [0.0] [8.3]

Emotional stress Pandina, 2010" 50mg 1/35 0/33 2.8(0.1to 67.2) | 0.03(-0.05to 0.11)
Low [2.9] [0.0]

Eye pain Lewis, 2009’ 50mg 1/35 2/33 0.5(0.0to 5.0) | -0.03(-0.13to 0.07)
Low [2.9] [6.1]
Lewis, 2009’ 100mg 1/35 2/33 0.5(0.0to 5.0) | -0.03(-0.13to 0.07)
Low [2.9] [6.1]

Fever Lewis, 2009’ 50mg 2/35 0/33 47(0.2to 94.8) | 0.06 (-0.04to 0.15)
Low [5.7] [0.0]
Winner, 2005° 200mg 6/112 2/50 1.3(0.3to0 6.4) 0.01 (-0.05 to 0.08)
Medium [5.4] [4.0]
Lewis, 2009’ 100mg 2/35 0/33 47 (0.2to 94.8) | 0.06 (-0.04to 0.15)
Low [5.7] [0.0]

Gastroenteritis Winner, 2005° 200mg 10/112 3/50 1.5(0.4t0 5.2) 0.03 (-0.06 to 0.11)
Medium [8.9] [6.0]

Infection, viral Winner, 2006" 100mg 1/13 1/12 0.9 (0.1to 13.2) -0.01 (-0.22to 0.21)
Low [7.7] [8.3]
Winner, 2006" 200mg 2/14 1/12 1.7 (0.2to 16.6) | 0.06 (-0.18 to 0.30)
Low [14.3] [8.3]
Winner, 2006% 50mg 1/12 1/12 1.0(0.1to 14.2) | 0.00 (-0.22to 0.22)
Low [8.3] [8.3]

Influenza-like symptoms Winner, 2005° 200mg 8/112 2/50 1.8(0.4t0 8.1) 0.03 (-0.04 to 0.10)
Medium [7.1] [4.0]

Language problems Winner, 2006% 100mg 0/13 1/12 0.3(0.0to 6.9) | -0.08(-0.28t0 0.12)
Low [0.0] [8.3]
Winner, 2006" 200mg 2/14 1/12 1.7 (0.2to 16.6) | 0.06 (-0.18 to 0.30)
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Appendix Table D51. Adverse effects with topiramate vs. placebo in children (results from randomized controlled clinical trials)

(continued)

Absolute risk

Outcome Referenge Dose Events/ranqlomized Events/rapdomized Relative risk difference
Risk of bias [rate, %] with drug [rate, %] with placebo (95% CI) (95% CI)

Low [14.3] [8.3]
Winner, 2006" 50mg 0/12 1/12 0.3(0.0to 7.5) | -0.08 (-0.29to 0.12)
Low [0.0] [8.3]

Pneumonia Lewis, 2009’ 100mg 2/35 0/33 4.7 (0.2to 94.8) 0.06 (-0.04 to 0.15)
Low [5.7] [0.0]

Psychomotor slowing Winner, 2006" 200mg 1/14 0/12 2.6 (0.1to 58.5) | 0.07 (-0.11to 0.26)
Low [7.1] [0.0]
Winner, 2006% 50mg 1/12 0/12 3.0(0.1to 67.1) | 0.08(-0.12to 0.29)
Low [8.3] [0.0]

Taste perversion Lewis, 2009’ 50mg 1/35 0/33 2.8(0.1to 67.2) 0.03 (-0.05to 0.11)
Low [2.9] [0.0]
Lewis, 2009’ 100mg 3/35 0/33 6.6 (0.4to0 123.3) | 0.09 (-0.02to 0.19)
Low [8.6] [0.0]

Viral infection Lewis, 2009’ 50mg 1/35 1/33 0.9 (0.1to 14.5) 0.00 (-0.08 to 0.08)
Low [2.9] [3.0]
Lewis, 2009’ 100mg 3/35 1/33 2.8(0.3t0 25.9) | 0.06 (-0.05t0 0.17)
Low [8.6] [3.0]

Vomiting Lewis, 2009’ 50mg 0/35 1/33 0.3(0.0to 7.5) -0.03 (-0.11 to 0.05)
Low [0.0] [3.0]
Lewis, 2009’ 100mg 2/35 1/33 1.9 (0.2to 19.8) | 0.03 (-0.07 to 0.12)
Low [5.7] [3.0]

Bold = significant differences when 95% CI of absolute risk difference do not include 0, *- at the investigator’s discretion the dose was increased to the maximal
dose tolerated by the subjects, 91% achieved the target daily dose during the double-blind treatment phase, the daily dose used during the entire double-blind
treatment phase (titration and maintenance) was 73.6 +18.7 mg/day
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects

controlled clinical trials)

results from randomized

Outcome Dose Reference, Events/ Events/ Relative risk Weight Absolute risk Weight
Risk of bias Randomized Randomized (95% CI) difference
[rate, %] with [rate, %] with (95% CI)
drug placebo
Abdominal pain 50mg Lewis, 2009’ 3/35 3/33 0.9(0.21t0 4.3) 16.43 -0.01(-0.14 t0 0.13) 22.37
Low [8.6] [9.1]
Abdominal pain | 50mg Winner, 2006 0/12 1/12 0.3(0.0to 7.5) 3.97 -0.08(-0.29 t0 0.12) 9.92
Low [0.0] [8.3]
Abdominal pain Pooled 3/47 4/45 0.8(0.210 3.0) 20.4 -0.03(-0.14 to 0.08) 32.28
[6.4] [8.9]
Abdominal pain | 100mg Lewis, 2009’ 5/35 3/33 1.6(0.4t06.1) 21.05 | 0.05(-0.10 to 0.20) 17.67
Low [14.3] [9.1]
Abdominal pain | 100mg Winner, 2006% 2/13 1/12 1.8(0.2 to 17.8) 7.45 0.07(-0.18 to 0.32) 6.48
Low [15.4] [8.3]
Abdominal pain Pooled 7148 4/45 1.6(0.5t05.2) 28.5 0.06(-0.07 to 0.19) 24.15
[14.6] [8.9]
Abdominal pain | 200mg Winner, 2005° 11/112 6/50 0.8(0.3t0 2.1) 43.67 | -0.02(-0.13 to 0.08) 36.55
Medium [9.8] [12.0]
Abdominal pain | 200mg Winner, 2006" 2/14 1/12 1.7(0.2 to 16.6) 7.42 0.06(-0.18 to 0.30) 7.02
Low [14.3] [8.3]
Abdominal pain Pooled 13/126 7162 0.9(0.41t0 2.2) 51.1 -0.01(-0.11 to 0.09) 43.57
[10.3] [11.3]
Abdominal pain Pooled 23/221 15/152 1.0(0.6 t0 1.9) 100 0.00(-0.06 to 0.06) 100
[10.4] [9.9]
Anorexia 50mg Lewis, 2009’ 3/35 1/33 2.8(0.31t0 25.9) 11.32 0.06(-0.05t0 0.17) 26.37
Low [8.6] [3.0]
Anorexia 50mg Winner, 2006 1/12 1/12 1.0(0.1to0 14.2) 7.87 0.00(-0.22 to 0.22) 6.48
Low [8.3] [8.3]
Anorexia Pooled 4/47 2/45 1.8(0.3t0 10.1) 19.19 0.04(-0.05t0 0.14) 32.85
[8.5] [4.4]
Anorexia 100mg Lewis, 2009’ 4/35 1/33 3.8(0.4t0 32.0) 12.11 0.08(-0.04 to 0.21) 21.81
Low [11.4] [3.0]
Anorexia 100mg Winner, 2006™ 1/13 1/12 0.9(0.1t0 13.2) 7.84 -0.01(-0.22 t0 0.21) 6.98
Low [7.7] [8.3]
Anorexia Pooled 5/48 2/45 2.2(0.4to0 11.5) 19.95 0.06(-0.04 to 0.17) 28.79
[10.4] [4.4]
Anorexia 200mg Winner, 2005° 15/112 4/50 1.7(0.6 to 4.8) 50.14 0.05(-0.04 to 0.15) 32.9
Medium [13.4] [8.0]
Anorexia 200mg Winner, 2006% 2/14 1/12 1.7(0.2 to 16.6) 10.72 0.06(-0.18 to 0.30) 5.46
Low [14.3] [8.3]
Anorexia Pooled 17/126 5/62 1.7(0.6 to 4.4) 60.86 0.06(-0.04 to 0.15) 38.36
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Outcome Dose Reference, Events/ Events/ Relative risk Weight Absolute risk Weight
Risk of bias Randomized Randomized (95% CI) difference
[rate, %] with [rate, %] with (95% CI)
drug placebo
[13.5] [8.1]
Anorexia Pooled 26/221 9/152 1.8(0.9t0 3.8) 100 0.05(0.00t0 0.11) 100
[11.8] [5.9]
Dizziness 50mg Lewis, 2009’ 2/35 0/33 4.7(0.2 to 94.8) 19.56 | 0.06(-0.04 to 0.15) 30.22
Low [5.7] [0.0]
Dizziness 50mg Winner, 2006" 0/12 2/12 0.2(0.0to 3.8) 20.11 | -0.17(-0.41 to 0.07) 13.56
Low [0.0] [16.7]
Dizziness Pooled 2/47 2/45 1.0(0.0to 21.2) 39.67 -0.03(-0.24 t0 0.19) 43.78
[4.3] [4.4]
Dizziness 100mg Lewis, 2009’ 3/35 0/353 6.6(0.4 to 123.3) 20.21 0.09(-0.02 to 0.19) 28.43
Low [8.6] [0.0]
Dizziness 100mg Winner, 2006 0/13 2/12 0.2(0.0 to 3.5) 20.07 | -0.17(-0.40 to 0.07) 13.79
Low [0.0] [16.7]
Dizziness Pooled 3/48 2/365 1.1(0.0 to 36.8) 40.28 -0.02(-0.26 to 0.23) 42.23
[6.3] [4.4]
Dizziness 200mg Winner, 2006" 0/14 2112 0.2(0.0t0 3.3) 20.05 | -0.17(-0.40 to 0.07) 13.99
Low [0.0] [16.7]
Dizziness Pooled 5/109 6/422 0.7(0.1t0 3.7) 100 -0.03(-0.14 to 0.08) 100
[4.6] [5.9]
Fatigue 50mg Lewis, 2009’ 2/35 2/33 0.9(0.1t0 6.3) 13.98 0.00(-0.12 to 0.11) 25.91
Low [5.7] [6.1]
Fatigue 50mg Winner, 2006 0/12 1/12 0.3(0.0to 7.5) 5.23 -0.08(-0.29 t0 0.12) 7.91
Low [0.0] [8.3]
Fatigue Pooled 2147 3/45 0.7(0.1to0 3.6) 19.21 -0.02(-0.12 to 0.08) 33.82
[4.3] [6.7]
Fatigue 100mg Lewis, 2009’ 3/35 2/33 1.4(0.3t07.9) 16.98 0.03(-0.10 to 0.15) 21.34
Low [8.6] [6.1]
Fatigue 100mg Winner, 2006 1/13 1/12 0.9(0.1 to 13.2) 7.15 -0.01(-0.22 to 0.21) 7.15
Low [7.7] [8.3]
Fatigue Pooled 4/48 3/45 1.2(0.3t05.3) 24.13 0.02(-0.09t0 0.12) 28.49
[8.3] [6.7]
Fatigue 200mg Winner, 2005° 71112 6/50 0.5(0.2 to 1.5) 46.88 | -0.06(-0.16 to 0.04) 32.1
Medium [6.3] [12.0]
Fatigue 200mg Winner, 2006" 2/14 1/12 1.7(0.2 to 16.6) 9.78 0.06(-0.18 to 0.30) 5.6
Low [14.3] [8.3]
Fatigue Pooled 9/126 7162 0.6(0.2 to 1.6) 56.66 | -0.04(-0.13 to 0.05) 37.7
[7.1] [11.3]
Fatigue Pooled 15/221 13/152 0.8(0.410 1.6) 100 -0.02(-0.08 to 0.04) 100
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Outcome Dose Reference, Events/ Events/ Relative risk Weight Absolute risk Weight
Risk of bias Randomized Randomized (95% CI) difference
[rate, %] with [rate, %] with (95% CI)
drug placebo
[6.8] [8.6]
Injury 50mg Lewis, 2009’ 3/35 2/33 1.4(0.3t0 7.9) 15.79 0.03(-0.10 to 0.15) 23.1
Low [8.6] [6.1]
Injury 50mg Winner, 2006 1/12 1/12 1.0(0.1to 14.2) 6.67 0.00(-0.22 t0 0.22) 7.19
Low [8.3] [8.3]
Injury Pooled 4/47 3/45 1.3(0.3t0 5.4) 22.47 0.02(-0.09 t0 0.13) 30.3
[8.5] [6.7]
Injury 100mg Lewis, 2009’ 4/35 2/33 1.9(0.4 t0 9.6) 17.7 0.05(-0.08 to 0.19) 19.84
Low [11.4] [6.1]
Injury 100mg Winner, 2006" 1/13 1/12 0.9(0.1t0 13.2) 6.65 -0.01(-0.22 to 0.21) 7.74
Low [7.7] [8.3]
Injury Pooled 5/48 3/45 1.6(0.4t06.2) 24.35 0.04(-0.08 to 0.15) 27.58
[10.4] [6.7]
Injury 200mg Winner, 2005° 8/112 6/50 0.6(0.2t0 1.6) 46.56 -0.05(-0.15 to 0.05) 33.87
Medium [7.1] [12.0]
Injury 200mg Winner, 2006" 1/14 1/12 0.9(0.1t0 12.3) 6.63 -0.01(-0.22 to 0.20) 8.25
Low [7.1] [8.3]
Injury Pooled 9/126 7162 0.6(0.2t0 1.6) 53.19 -0.04(-0.13 to 0.05) 42.12
[7.1] [11.3]
Injury Pooled 18/221 13/152 0.9(0.5t0 1.8) 100 0.00(-0.06 to 0.06) 100
[8.1] [8.6]
Mood problems 50mg Winner, 2006 0/12 2/12 0.2(0.0t0 3.8) 18.56 -0.17(-0.41 to 0.07) 7.29
Low [0.0] [16.7]
Mood problems 50mg 20159428 1/35 0/33 2.8(0.1t0 67.2) 15.97 0.03(-0.05t0 0.11) 39.29
Low [2.9] [0.0]
Mood problems Pooled 1/47 2/45 0.7(0.1t0 9.4) 34.53 -0.04(-0.21t0 0.14) 46.58
[2.1] [4.4]
Mood problems 100mg Winner, 2006 0/13 2/12 0.2(0.0t0 3.5) 18.51 -0.17(-0.40 to 0.07) 7.47
Low [0.0] [16.7]
Mood problems 100mg 20159428 1/35 0/33 2.8(0.1t0 67.2) 15.97 0.03(-0.05t0 0.11) 39.29
Low [2.9] [0.0]
Mood problems Pooled 1/48 2/45 0.7(0.0t0 9.8) 34.48 -0.04(-0.22 t0 0.14) 46.75
[2.1] [4.4]
Mood problems 200mg Winner, 2006 1/14 2/12 0.4(0.0t0 4.2) 30.98 -0.10(-0.35 to 0.16) 6.67
Low [7.1] [16.7]
Mood problems Pooled 3/109 6/102 0.6(0.2t0 2.1) 100 -0.01(-0.08 to 0.06) 100
[2.8] [5.9]
Nausea 50mg Lewis, 2009’ 2/35 2/33 0.9(0.1t0 6.3) 23.74 0.00(-0.12t0 0.11) 25.71
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Outcome Dose Reference, Events/ Events/ Relative risk Weight Absolute risk Weight
Risk of bias Randomized Randomized (95% CI) difference
[rate, %] with [rate, %] with (95% CI)
drug placebo
Low [5.7] [6.1]
Nausea 100mg Lewis, 2009’ 3/35 2/33 1.4(0.3t0 7.9) 28.84 0.03(-0.10 to 0.15) 21.18
Low [8.6] [6.1]
Nausea 200mg Winner, 2005° 6/112 3/50 0.9(0.2 to 3.4) 47.42 | -0.01(-0.08 to 0.07) 53.11
Medium [5.4] [6.0]
Nausea Pooled 11/182 71116 1.0(0.4 to 2.6) 100 0.00(-0.06 to 0.06) 100
[6.0] [6.0]
Paresthesia 50mg Lewis, 2009’ 8/35 1/33 7.5(1.0t0 57.1) 14.01 | 0.20(0.05 to 0.35) 9.89
Low [22.9] [3.0]
Paresthesia 50mg Winner, 2006" 1/12 2/12 0.5(0.1t0 4.8) 11.2 -0.08(-0.35 to 0.18) 3.27
Low [8.3] [16.7]
Paresthesia Pooled 9/47 3/45 2.0(0.1t0 29.1) 25.21 0.08(-0.19 to 0.35) 13.16
[19.1] [6.7]
Paresthesia 100mg Lewis, 2009’ 4/35 1/33 3.8(0.4 to 32.0) 12.54 | 0.08(-0.04 to 0.21) 15.5
Low [11.4] [3.0]
Paresthesia 100mg Winner, 2006" 5/13 2112 2.3(0.5t0 9.7) 27.67 | 0.22(-0.12 to 0.56) 1.97
Low [38.5] [16.7]
Paresthesia Pooled 9/48 3/45 2.7(0.8t0 8.9) 40.21 0.10(-0.01 to 0.21) 17.47
[18.8] [6.7]
Paresthesia 200mg Winner, 2005° 9/112 0/50 8.6(0.5 t0 144.5) 7.19 0.08(0.02 t0 0.14) 67.27
Medium [8.0] [0.0]
Paresthesia 200mg Winner, 2006 5/14 2/12 2.1(0.5t0 9.1) 27.39 | 0.19(-0.14 to 0.52) 2.1
Low [35.7] [16.7]
Paresthesia Pooled 14/126 2/62 2.9(0.8t010.4) 34.58 0.08(0.03t0 0.14) 69.37
[11.1] [3.2]
Paresthesia Pooled 32/221 8/152 2.6(1.2t0 5.6) 100 0.09(0.05 to 0.14) 100
[14.5] [5.3]
Sinusitis 50mg Lewis, 2009’ 2/35 1/33 1.9(0.2 t0 19.8) 10.17 | 0.03(-0.07 to 0.12) 25.26
Low [5.7] [3.0]
Sinusitis 50mg Winner, 2006" 1/12 0/12 3.0(0.1t0 67.1) 5.83 0.08(-0.12 to 0.29) 5.74
Low [8.3] [0.0]
Sinusitis Pooled 3/47 1/45 2.2(0.3t0 14.6) 16.01 0.04(-0.05 to 0.13) 30.99
[6.4] [2.2]
Sinusitis 100mg Lewis, 2009’ 1/35 1/33 0.9(0.1to 14.5) 7.55 0.00(-0.08 to 0.08) 36.45
Low [2.9] [3.0]
Sinusitis 100mg Winner, 2006 1/13 0/12 2.8(0.1t0 62.5) 5.82 0.08(-0.12 to 0.27) 6.34
Low [7.7] [0.0]
Sinusitis Pooled 2/48 1/45 1.5(0.2t0 11.8) 13.37 0.01(-0.06 to 0.08) 42.8
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Outcome Dose Reference, Events/ Events/ Relative risk Weight Absolute risk Weight
Risk of bias Randomized Randomized (95% CI) difference
[rate, %] with [rate, %] with (95% CI)
drug placebo
[4.2] [2.2]
Sinusitis 200mg Winner, 2005° 11/112 6/50 0.8(0.3t0 2.1) 64.12 -0.02(-0.13 to 0.08) 21.14
Medium [9.8] [12.0]
Sinusitis 200mg Winner, 2006 2/14 0/12 4.3(0.2 t0 82.3) 6.5 0.14(-0.07 to 0.36) 5.07
Low [14.3] [0.0]
Sinusitis Pooled 13/126 6/62 1.0(0.3t0 3.1) 70.62 0.03(-0.12 to 0.18) 26.21
[10.3] [9.7]
Sinusitis Pooled 18/221 8/152 1.2(0.5t0 2.5) 100 0.02(-0.03 to 0.07) 100
[8.1] [5.3]
Somnolence 50mg Winner, 2006% 1/12 1/12 1.0(0.1 to 14.2) 11.69 | 0.00(-0.22 to 0.22) 6.34
Low [8.3] [8.3]
Somnolence 100mg Lewis, 2009’ 2/35 0/33 4.7(0.2 to 94.8) 9.15 0.06(-0.04 to 0.15) 36.34
Low [5.7] [0.0]
Somnolence 100mg Winner, 2006 1/13 1/12 0.9(0.1t0 13.2) 11.65 -0.01(-0.22 to 0.21) 6.82
Low [7.7] [8.3]
Somnolence Pooled 3/48 1/45 1.9(0.3t0 13.8) 20.8 0.05(-0.04 t0 0.13) 43.17
[6.3] [2.2]
Somnolence 200mg Winner, 2005° 9/112 3/50 1.3(0.4t0 4.7) 51.58 0.02(-0.06 to 0.10) 45.15
Medium [8.0] [6.0]
Somnolence 200mg Winner, 2006" 2/14 1/12 1.7(0.2 to 16.6) 15.93 | 0.06(-0.18 to 0.30) 5.34
Low [14.3] [8.3]
Somnolence Pooled 11/126 4/62 1.4(0.5t0 4.3) 67.51 0.03(-0.05 to 0.10) 50.49
[8.7] [6.5]
Somnolence Pooled 15/186 6/119 1.4(0.6 to 3.6) 100 0.03(-0.02 to 0.09) 100
[8.1] [5.0]
Upper respiratory | 50mg Lewis, 2009’ 7135 3/33 2.2(0.6t0 7.8) 16.37 0.11(-0.06 to 0.27) 21.42
tract infection Low [20.0] [9.1]
Upper respiratory | 50mg Winner, 2006 5/12 1/12 5.0(0.7 to 36.7) 6.61 0.33(0.01 to 0.65) 5.69
tract infection Low [41.7] [8.3]
Upper respiratory Pooled 12/47 4/45 2.8(1.0t0 8.1) 22.99 0.18(-0.03 t0 0.38) 27.11
tract infection [25.5] [8.9]
Upper respiratory | 100mg Lewis, 2009’ 8/35 3/33 2.5(0.7t0 8.7) 17.11 0.14(-0.03 to 0.31) 20.09
tract infection Low [22.9] [9.1]
Upper respiratory | 100mg Winner, 2006" 3/13 1/12 2.8(0.3 to 23.1) 5.83 0.15(-0.13 to 0.43) 7.57
tract infection Low [23.1] [8.3]
Upper respiratory Pooled 11/48 4/45 2.6(0.9to 7.5) 22.93 0.14(-0.01 to 0.29) 27.66
tract infection [22.9] [8.9]
Upper respiratory | 200mg Winner, 2005° 22/112 8/50 1.2(0.6 t0 2.6) 48.28 0.04(-0.09 t0 0.16) 36.99
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Outcome Dose Reference, Events/ Events/ Relative risk Weight Absolute risk Weight
Risk of bias Randomized Randomized (95% CI) difference
rate, %] wit rate, %] wit )
%] with %] with 95% ClI
drug placebo
tract infection Medium [19.6] [16.0]
Upper respiratory | 200mg Winner, 2006" 3/14 1/12 2.6(0.3 to 21.6) 5.8 0.13(-0.14 to 0.40) 8.24
tract infection Low [21.4] [8.3]
Upper respiratory Pooled 25/126 9/62 1.3(0.7to 2.7) 54.08 0.05(-0.06 to 0.17) 45.23
tract infection [19.8] [14.5]
Upper Pooled 48/221 17/152 1.8(1.1to 3.1) 100 0.11(0.03 to 0.18) 100
re]:spiratory tract [21.7] [11.2]
infection
Weight decrease | 50mg Lewis, 2009’ 10/35 7133 1.3(0.6 to 3.1) 32.69 0.07(-0.13 to 0.28) 9.37
Low [28.6] [21.2]
Weight decrease | 50mg Winner, 2006" 2/12 1/12 2.0(0.2 to 19.2) 451 0.08(-0.18 to 0.35) 5.69
Low [16.7] [8.3]
Weight decrease Pooled 12/47 8/45 1.4(0.6 to 3.1) 37.2 0.08(-0.08 to 0.24) 15.06
[25.5] [17.8]
Weight decrease | 100mg Lewis, 2009’ 17/35 7133 2.3(1.1t0 4.8) 42.12 0.27(0.06 to 0.49) 8.36
Low [48.6] [21.2]
Weight decrease | 100mg Winner, 2006" 2/13 1/12 1.8(0.2 to 17.8) 4.49 0.07(-0.18 to 0.32) 6.23
Low [15.4] [8.3]
Weight decrease Pooled 19/48 8/45 2.2(1.1to 4.5) 46.61 0.18(-0.02 to 0.38) 14.6
[39.6] [17.8]
Weight decrease | 200mg Winner, 2005° 11/112 2/50 2.5(0.6 10 10.7) 10.7 0.06(-0.02 t0 0.14) 65.47
Medium [9.8] [4.0]
Weight decrease | 200mg Winner, 2006 4/14 1/12 3.4(0.4t0 26.7) 5.49 0.20(-0.08 to 0.49) 4.87
Low [28.6] [8.3]
Weight decrease Pooled 15/126 3/62 2.8(0.8t09.1) 16.19 0.07(-0.01 to 0.14) 70.35
[11.9] [4.8]
Weight Pooled 46/221 19/152 2.0(1.2t0 3.2) 100 0.09(0.02 to 0.15) 100
decrease [20.8] [12.5]
Events/ Events/ Arcsine
Randomized Randomized | Peto Odds ratio | : transformed risk o :
Outcome Dose Reference [rate.%] with | [rate,%)] with (95% Cl) % Weight difference %6 Weight
drug placebo (95% CI)
Abdominal pain 50mg Lewis, 2009’ 3/35 3/33 0.9(0.2t0 5.0) 17.19 -0.01(-0.25 to 0.23) 19.47
Low [8.6] [9.1]
Abdominal pain | 50mg Winner, 2006" 0/12 1/12 0.1(0.0t0 6.8) 3.1 -0.29(-0.69t0 0.11) | 6.88
Low [0.0] [8.3]
Abdominal pain Pooled 3/47 4/45 0.7(0.21t0 3.2) 20.29 -0.10(-0.37t0 0.16) | 26.34
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Events/ Events/ Arcsine
Randomized Randomized | Peto Odds ratio | . transformed risk o .
Outcome Dose Reference [rate,%] with [rate,%] with (95% CI) % Weight difference % Weight
drug placebo (95% CI)
[6.4] [8.9]
Abdominal pain 100mg Lewis, 2009’ 5/35 3/33 1.6(0.4t07.1) 22.19 0.08(-0.16 to 0.32) 19.47
Low [14.3] [9.1]
Abdominal pain | 100mg Winner, 2006 2/13 1/12 1.9(0.2t020.2) | 851 0.11(-0.28t0 0.50) | 7.15
Low [15.4] [8.3]
Abdominal pain Pooled 7148 4/45 1.7(0.5t0 5.9) 30.7 0.09(-0.11 to 0.29) 26.61
[14.6] [8.9]
Abdominal pain | 200mg Winner, 2005° 11/112 6/50 0.8(0.31t0 2.3) 40.5 -0.04(-0.20t0 0.13) | 39.64
Medium [9.8] [12.0]
Abdominal pain | 200mg Winner, 2006" 2/14 1/12 1.8(0.2t0 18.7) | 85 0.10(-0.29 to 0.48) 7.4
Low [14.3] [8.3]
Abdominal pain Pooled 13/126 7162 0.9(0.3t0 2.4) 49.01 -0.02(-0.17 to 0.14) 47.05
[10.3] [11.3]
Abdominal pain Pooled 23/221 15/152 1.0(0.5t0 2.1) 100 -0.01(-0.11 to 0.10) 100
[10.4] [9.9]
Anorexia 50mg Lewis, 2009’ 3/35 1/33 2.7(0.4t0 19.9) 12.95 0.12(-0.12 to 0.36) 19.47
Low [8.6] [3.0]
Anorexia 50mg Winner, 2006 1/12 1/12 1.0(0.1t017.0) | 6.49 0.00(-0.40t0 0.40) | 6.88
Low [8.3] [8.3]
Anorexia Pooled 4/47 2/45 1.9(0.4t09.9) 19.43 0.09(-0.11 to 0.30) 26.34
[8.5] [4.4]
Anorexia 100mg Lewis, 2009’ 4/35 1/33 3.4(0.6t020.6) | 15.93 0.17(-0.07 to 0.41) 19.47
Low [11.4] [3.0]
Anorexia 100mg Winner, 2006" 1/13 1/12 0.9(0.1t0 15.6) | 6.49 -0.01(-0.40t0 0.38) | 7.15
Low [7.7] [8.3]
Anorexia Pooled 5/48 2/45 2.3(0.51t0 10.6) 22.42 0.12(-0.08 to 0.32) 26.61
[10.4] [4.4]
Anorexia 200mg Winner, 2005° 15/112 4/50 1.7(0.6 to 4.7) 48.84 0.09(-0.08t0 0.25) | 39.64
Medium [13.4] [8.0]
Anorexia 200mg Winner, 2006" 2/14 1/12 1.8(0.2t018.7) | 9.3 0.10(-0.29 to 0.48) 7.4
Low [14.3] [8.3]
Anorexia Pooled 17/126 5/62 1.7(0.7to 4.4) 58.15 0.09(-0.06 to 0.24) 47.05
[13.5] [8.1]
Anorexia Pooled 26/221 9/152 1.9(0.9t0 3.8) 100 0.10(-0.01 to 0.20) 100
[11.8] [5.9]
Dizziness 50mg Lewis, 2009’ 2/35 0/33 7.2(0.4t0 117.5) | 18.55 0.24(0.00 to 0.48) 22.1
Low [5.7] [0.0]
Dizziness 50mg Winner, 2006" 0/12 2/12 0.1(0.0 to 2.1) 18.03 -0.42(-0.82 t0 -0.02) | 18.43
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Events/ Events/ Arcsine
Randomized Randomized | Peto Odds ratio | . transformed risk o .
Outcome Dose Reference [rate,%] with [rate,%] with (95% CI) % Weight difference % Weight
drug placebo (95% CI)
Low [0.0] [16.7]
Dizziness Pooled 2147 2/45 1.0(0.1to 7.1) 36.58 -0.07(-0.72 to 0.58) 40.52
[4.3] [4.4]
Dizziness 100mg Lewis, 2009’ 3/35 0/353 7.4(0.7t073.8) | 27.4 0.30(0.06 to 0.54) 22.1
Low [8.6] [0.0]
Dizziness 100mg Winner, 2006" 0/13 2/12 0.1(0.0to 1.9) 18.03 -0.42(-0.81t0 -0.03) | 18.61
Low [0.0] [16.7]
Dizziness Pooled 3/48 2/365 1.4(0.2to0 8.4) 45.44 -0.04(-0.75 to 0.66) 40.71
[6.3] [4.4]
Dizziness 200mg Winner, 2006% 0/14 2/12 0.1(0.0t0 1.8) 17.99 -0.42(-0.81t0 -0.04) | 18.77
Low [0.0] [16.7]
Dizziness Pooled 5/109 6/422 0.8(0.2t0 2.6) 100 -0.12(-0.46 to 0.22) 100
[4.6] [5.9]
Fatigue 50mg Lewis, 2009’ 2/35 2/33 0.9(0.1 to 7.0) 15.62 -0.01(-0.25t0 0.23) | 19.47
Low [5.7] [6.1]
Fatigue 50mg Winner, 2006" 0/12 1/12 0.1(0.0t0 6.8) 4.09 -0.29(-0.69t0 0.11) | 6.88
Low [0.0] [8.3]
Fatigue Pooled 2147 3/45 0.6(0.1 to 3.8) 19.71 -0.10(-0.37t0 0.16) | 26.34
[4.3] [6.7]
Fatigue 100mg Lewis, 2009’ 3/35 2/33 1.4(0.2t0 8.8) 19.22 0.05(-0.19 to 0.29) 19.47
Low [8.6] [6.1]
Fatigue 100mg Winner, 2006 1/13 1/12 0.9(0.1to0 15.6) | 7.83 -0.01(-0.40t0 0.38) | 7.15
Low [7.7] [8.3]
Fatigue Pooled 4/48 3/45 1.3(0.3t05.8) 27.05 0.03(-0.17 to 0.24) 26.61
[8.3] [6.7]
Fatigue 200mg Winner, 2005° 71112 6/50 0.5(0.1t0 1.6) 42.01 -0.10(-0.27 t0 0.07) | 39.64
Medium [6.3] [12.0]
Fatigue 200mg Winner, 2006 2114 1/12 1.8(0.2t018.7) | 11.23 0.10(-0.29t0 0.48) | 7.4
Low [14.3] [8.3]
Fatigue Pooled 9/126 7162 0.6(0.2t0 1.8) 53.24 -0.07(-0.22t0 0.08) | 47.05
[7.1] [11.3]
Fatigue Pooled 15/221 13/152 0.7(0.3t0 1.7) 100 -0.05(-0.15 to 0.06) 100
[6.8] [8.6]
Injury 50mg Lewis, 2009’ 3/35 2/33 1.4(0.2t0 8.8) 17.42 0.05(-0.19 to 0.29) 19.47
Low [8.6] [6.1]
Injury 50mg Winner, 2006 1/12 1/12 1.0(0.1t017.0) | 7.09 0.00(-0.40t0 0.40) | 6.88
Low [8.3] [8.3]
Injury Pooled 4/47 3/45 1.3(0.3t05.9) 24.52 0.04(-0.17 t0 0.24) 26.34
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Events/ Events/ Arcsine
Randomized Randomized | Peto Odds ratio | . transformed risk o .
Outcome Dose Reference [rate,%] with [rate,%] with (95% CI) % Weight difference % Weight
drug placebo (95% CI)
[8.5] [6.7]
Injury 100mg Lewis, 2009’ 4/35 2/33 1.9(0.4t0 10.2) 20.57 0.10(-0.14 to 0.33) 19.47
Low [11.4] [6.1]
Injury 100mg Winner, 2006 1/13 1/12 0.9(0.1t015.6) | 7.1 -0.01(-0.40t0 0.38) | 7.15
Low [7.7] [8.3]
Injury Pooled 5/48 3/45 1.6(0.4t06.7) 27.67 0.07(-0.14 t0 0.27) 26.61
[10.4] [6.7]
Injury 200mg Winner, 2005° 8/112 6/50 0.5(0.2 to 1.8) 40.74 -0.08(-0.25t0 0.08) | 39.64
Medium [7.1] [12.0]
Injury 200mg Winner, 2006" 1/14 1/12 0.9(0.1t0 14.5) | 7.08 -0.02(-0.41t00.36) | 7.4
Low [7.1] [8.3]
Injury Pooled 9/126 7162 0.6(0.2t0 1.7) 47.82 -0.07(-0.23t0 0.08) | 47.05
[7.1] [11.3]
Injury Pooled 18/221 13/152 0.9(0.4 to 2.0) 100 -0.01(-0.11t0 0.10) | 100
[8.1] [8.6]
Mood problems | 50mg Winner, 2006" 0/12 2112 0.1(0.0to 2.1) 22.33 -0.42(-0.82t0 -0.02) | 17.27
Low [0.0] [16.7]
Mood problems 50mg 20159428 1/35 0/33 7.0(0.1t0 352.3) | 11.66 0.17(-0.07 to 0.41) 23.68
Low [2.9] [0.0]
Mood problems Pooled 1/47 2/45 0.5(0.1t0 4.9) 33.99 -0.10(-0.68 t0 0.47) 40.96
[2.1] [4.4]
Mood problems | 100mg Winner, 2006" 0/13 2/12 0.1(0.0to 1.9) 22.33 -0.42(-0.81t0 -0.03) | 17.55
Low [0.0] [16.7]
Mood problems 100mg 20159428 1/35 0/33 7.0(0.1t0 352.3) | 11.66 0.17(-0.07 to 0.41) 23.68
Low [2.9] [0.0]
Mood problems Pooled 1/48 2/45 0.5(0.0to 4.6) 33.99 -0.10(-0.68 t0 0.47) 41.24
[2.1] [4.4]
Mood problems | 200mg Winner, 2006 1/14 2/12 0.4(0.0 to 4.3) 32.02 -0.15(-0.54t0 0.24) | 17.8
Low [7.1] [16.7]
Mood problems Pooled 3/109 6/102 0.5(0.1t0 1.7) 100 -0.09(-0.35 t0 0.16) 100
[2.8] [5.9]
Nausea 50mg Lewis, 2009’ 2/35 2/33 0.9(0.1t0 7.0) 24.14 -0.01(-0.25 to 0.23) 24.77
Low [5.7] [6.1]
Nausea 100mg Lewis, 2009’ 3/35 2/33 1.4(0.2 t0 8.8) 29.7 0.05(-0.19t0 0.29) | 24.77
Low [8.6] [6.1]
Nausea 200mg Winner, 2005° 6/112 3/50 0.9(0.2 t0 3.8) 46.16 -0.01(-0.18 t0 0.15) | 50.45
Medium [5.4] [6.0]
Nausea Pooled 11/182 7/116 1.0(0.4t0 2.8) 100 0.00(-0.12t0 0.12) 100
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Events/ Events/ Arcsine
Randomized Randomized | Peto Odds ratio | . transformed risk o .
Outcome Dose Reference [rate,%] with [rate,%] with (95% CI) % Weight difference % Weight
drug placebo (95% CI)
[6.0] [6.0]
Paresthesia 50mg Lewis, 2009’ 8/35 1/33 5.5(1.4t0 22.1) 23.86 0.32(0.09 to 0.56) 19.47
Low [22.9] [3.0]
Paresthesia 50mg Winner, 2006 1/12 2/12 0.5(0.0 to 5.1) 8.25 -0.13(-0.53t0 0.27) | 6.88
Low [8.3] [16.7]
Paresthesia Pooled 9/47 3/45 2.9(0.9t09.7) 32.12 0.13(-0.31 to 0.57) 26.34
[19.1] [6.7]
Paresthesia 100mg Lewis, 2009’ 4/35 1/33 3.4(0.6t020.6) | 14.16 0.17(-0.07 to 0.41) 19.47
Low [11.4] [3.0]
Paresthesia 100mg Winner, 2006" 5/13 2/12 2.8(0.5t015.6) | 15.79 0.25(-0.14 to 0.64) 7.15
Low [38.5] [16.7]
Paresthesia Pooled 9/48 3/45 3.1(0.9t0 10.6) 29.95 0.19(-0.01 to 0.39) 26.61
[18.8] [6.7]
Paresthesia 200mg Winner, 2005° 9/112 0/50 46(1.1t019.5) |22 0.29(0.12 to 0.45) 39.64
Medium [8.0] [0.0]
Paresthesia 200mg Winner, 2006" 5/14 2112 2.5(0.5t014.0) | 15.94 0.22(-0.17 to 0.61) 7.4
Low [35.7] [16.7]
Paresthesia Pooled 14/126 2/62 3.6(1.2to 10.8) 37.93 0.28(0.12 to 0.43) 47.05
[11.1] [3.2]
Paresthesia Pooled 32/221 8/152 3.2(1.6t0 6.3) 100 0.24(0.13t0 0.34) 100
[14.5] [5.3]
Sinusitis 50mg Lewis, 2009’ 2/35 1/33 1.9(0.2t0 18.6) | 13.31 0.07(-0.17 t0 0.30) | 20.37
Low [5.7] [3.0]
Sinusitis 50mg Winner, 2006" 1/12 0/12 7.4(0.1t0 372.4) | 4.58 0.29(-0.11 to 0.69) 9.07
Low [8.3] [0.0]
Sinusitis Pooled 3/47 1/45 2.7(0.4 10 19.3) 17.88 0.13(-0.08 to 0.33) 29.44
[6.4] [2.2]
Sinusitis 100mg Lewis, 2009’ 1/35 1/33 0.9(0.1t0 15.4) | 9.01 -0.01(-0.24 t0 0.23) | 20.37
Low [2.9] [3.0]
Sinusitis 100mg Winner, 2006" 1/13 0/12 6.8(0.1t0 345.9) | 4.57 0.28(-0.11 to 0.67) 9.38
Low [7.7] [0.0]
Sinusitis Pooled 2/48 1/45 1.8(0.2to 17.9) 13.58 0.09(-0.17 to 0.36) 29.75
[4.2] [2.2]
Sinusitis 200mg Winner, 2005° 11/112 6/50 0.8(0.31t0 2.3) 59.8 -0.04(-0.20t0 0.13) | 31.15
Medium [9.8] [12.0]
Sinusitis 200mg Winner, 2006 2114 0/12 6.9(0.4t0 118.1) | 8.73 0.39(0.00 to 0.77) 9.66
Low [14.3] [0.0]
Sinusitis Pooled 13/126 6/62 1.0(0.4t0 2.9) 68.54 0.14(-0.27 to 0.55) 40.81
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Events/ Events/ Arcsine
Randomized Randomized | Peto Odds ratio | . transformed risk o .
Outcome Dose Reference [rate,%] with [rate,%] with (95% CI) % Weight difference % Weight
drug placebo (95% CI)
[10.3] [9.7]
Sinusitis Pooled 18/221 8/152 1.3(0.6t0 3.1) 100 0.09(-0.04 to 0.22) 100
[8.1] [5.3]
Somnolence 50mg Winner, 2006 1/12 1/12 1.0(0.1to0 17.0) 10.58 0.00(-0.40 to 0.40) 8.54
Low [8.3] [8.3]
Somnolence 100mg Lewis, 2009’ 2/35 0/33 7.2(0.4t0117.5) | 10.89 0.24(0.00 to 0.48) 24.17
Low [5.7] [0.0]
Somnolence 100mg Winner, 2006 1/13 1/12 0.9(0.1 to 15.6) 10.58 -0.01(-0.40t0 0.38) | 8.87
Low [7.7] [8.3]
Somnolence Pooled 3/48 1/45 2.6(0.4t019.1) 21.47 0.17(-0.06 to 0.39) 33.05
[6.3] [2.2]
Somnolence 200mg Winner, 2005° 9/112 3/50 1.3(0.4t0 4.8) 52.78 0.04(-0.13 to 0.21) 49.23
Medium [8.0] [6.0]
Somnolence 200mg Winner, 2006 2/14 1/12 1.8(0.2t0 18.7) 15.17 0.10(-0.29 to 0.48) 9.19
Low [14.3] [8.3]
Somnolence Pooled 11/126 4/62 1.4(0.5t0 4.4) 67.95 0.05(-0.10 to 0.20) 58.42
[8.7] [6.5]
Somnolence Pooled 15/186 6/119 1.6(0.6 to 3.9) 100 0.09(-0.03 to 0.20) 100
[8.1] [5.0]
Upper respiratory | 50mg Lewis, 2009’ 7135 3/33 2.4(0.6t0 8.9) 17.07 0.16(-0.08 to 0.40) 19.47
tract infection Low [20.0] [9.1]
Upper respiratory | 50mg Winner, 2006 5/12 1/12 5.5(0.9 to 33.5) 9.26 0.41(0.01t0 0.81) 6.88
tract infection Low [41.7] [8.3]
Upper Pooled 12/47 4/45 3.2(1.1t0 9.3) 26.33 0.23(0.01 to 0.45) 26.34
re]:spiratory tract [25.5] [8.9]
infection
Upper respiratory | 100mg Lewis, 2009’ 8/35 3/33 2.7(0.8t09.8) 18.45 0.19(-0.05 to 0.43) 19.47
tract infection Low [22.9] [9.1]
Upper respiratory | 100mg Winner, 2006% 3/13 1/12 2.9(0.4t023.3) | 6.89 0.21(-0.18 to 0.60) 7.15
tract infection Low [23.1] [8.3]
Upper respiratory Pooled 11/48 4/45 2.8(0.9t08.2) 25.34 0.20(-0.01 to 0.40) 26.61
tract infection [22.9] [8.9]
Upper respiratory | 200mg Winner, 2005° 22/112 8/50 1.3(0.5t0 3.0) 41.42 0.05(-0.12 to 0.21) 39.64
tract infection Medium [19.6] [16.0]
Upper respiratory | 200mg Winner, 2006" 3/14 1/12 2.6(0.3t021.4) | 6.9 0.19(-0.20 to 0.57) 7.4
tract infection Low [21.4] [8.3]
Upper respiratory Pooled 25/126 9/62 1.4(0.6 to 3.1) 48.33 0.07(-0.08 to 0.22) 47.05
tract infection [19.8] [14.5]
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Events/ Events/ Arcsine
Randomized Randomized | Peto Odds ratio . transformed risk .
Outcome Dose Reference [rate,%] with [rate,%] with (95% CI) % Weight difference % Weight
drug placebo (95% CI)
Upper Pooled 48/221 17/152 2.1(1.2t0 3.6) 100 0.14(0.04 to 0.25) 100
respiratory tract [21.7] [11.2]
infection
Weight decrease | 50mg Lewis, 2009’ 10/35 7/33 1.5(0.5to0 4.4) 26.6 0.09(-0.15 to 0.32) 19.47
Low [28.6] [21.2]
Weight decrease | 50mg Winner, 2006" 2/12 1/12 2.1(0.2t022.2) | 5.64 0.13(-0.27 to 0.53) 6.88
Low [16.7] [8.3]
Weight decrease Pooled 12/47 8/45 1.6(0.6 to 4.2) 32.24 0.10(-0.11 to 0.30) 26.34
[25.5] [17.8]
Weight decrease | 100mg Lewis, 2009’ 17/35 7133 3.3(1.2t0 8.7) 324 0.29(0.06 to 0.53) 19.47
Low [48.6] [21.2]
Weight decrease | 100mg Winner, 2006" 2/13 1/12 1.9(0.2t020.2) | 5.65 0.11(-0.28 to 0.50) 7.15
Low [15.4] [8.3]
Weight Pooled 19/48 8/45 3.0(1.2t0 7.5) 38.05 0.24(0.04 to 0.45) 26.61
decrease [39.6] [17.8]
Weight decrease | 200mg Winner, 2005° 11/112 2/50 2.2(0.6t0 7.4) 21.13 0.12(-0.05 t0 0.28) 39.64
Medium [9.8] [4.0]
Weight decrease | 200mg Winner, 2006 4/14 1/12 3.5(0.51t0 23.8) 8.59 0.27(-0.11 to 0.66) 7.4
Low [28.6] [8.3]
Weight decrease Pooled 15/126 3/62 2.5(0.9t0 7.0) 29.72 0.14(-0.01 to 0.30) 47.05
[11.9] [4.8]
Weight Pooled 46/221 19/152 2.3(1.3t0 4.0) 100 0.16(0.05 to 0.26) 100
decrease [20.8] [12.5]
Topiramat
Outcome e [:egree of Effect Measure P I-squared Effect P I-squared
dose reedom Measure
Abdominal pain 50 Relative risk 0.556 0.00% | Risk 0.529 0.00%
difference
Abdominal pain 100 Relative risk 0.905 0.00% | Risk 0.901 0.00%
difference
Abdominal pain 200 Relative risk 0.556 0.00% | Risk 0.545 0.00%
difference
Abdominal pain Overall Relative risk 0.905 0.00% | Risk 0.875 0.00%
difference
Anorexia 50 Relative risk 0.555 0.00% | Risk 0.66 0.00%
difference
Anorexia 100 Relative risk 0.419 0.00% | Risk 0.469 0.00%
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Appendix Table D52. Adverse effects with topiramate vs. placebo in children (pooled with random effects results from randomized
controlled clinical trials) (continued)

Topiramat Degree of Effect
Outcome e f Effect Measure P I-squared I-squared
dose reedom Measure
difference
Anorexia 200 1 | Relative risk 0.985 0.00% | Risk 0.966 0.00%
difference
Anorexia Overall 5 | Relative risk 0.957 0.00% | Risk 0.978 0.00%
difference
Dizziness 50 1 | Relative risk 0.14 54.10% | Risk 0.086 66.00%
difference
Dizziness 100 1 | Relative risk 0.091 64.90% | Risk 0.055 72.90%
difference
Dizziness Overall 4 | Relative risk 0.187 35.10% | Risk 0.052 57.30%
difference
Fatigue 50 1 | Relative risk 0.576 0.00% | Risk 0.499 0.00%
difference
Fatigue 100 1 | Relative risk 0.792 0.00% | Risk 0.802 0.00%
difference
Fatigue 200 1 | Relative risk 0.35 0.00% | Risk 0.38 0.00%
difference
Fatigue Overall 5 | Relative risk 0.871 0.00% | Absolute 0.858 0.00%
risk
difference
Injury 50 1 | Relative risk 0.83 0.00% | Risk 0.846 0.00%
difference
Injury 100 1 | Relative risk 0.653 0.00% | Risk 0.639 0.00%
difference

Bold = significant at 95% confidence level when 95% CI of absolute risk difference do not include 0
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Appendix Table D53. Dose response effect on adverse effects with topiramate in children (results from randomized controlled clinical

trials)
c Event_s/ Event_s/ . . Absolute risk Arcsine transformed
ompared randomized randomized | Relative risk - . .
doses Type of outcome Reference with smaller with larger (95% CI) difference Risk difference
dose dose (95% ClI) (95% ClI)
50mg vs. 100mg Abdominal pain Winner, 0/12 2/13 0.2 -0.14 (-0.36 to 0.07) -0.39 (-0.77 to 0.00)
2006%° (0.0 to 4.4)
50mg vs. 200mg Abdominal pain Winner, 0/12 2/14 0.2 -0.14 (-0.36 to 0.07) -0.39 (-0.77 to -0.01)
2006 (0.0t0 4.1)
100mg vs. 200mg | Abdominal pain Winner, 2/13 2/14 1.0 0.00 (-0.11 t0 0.11) 0.00 (-0.23 t0 0.23)
2006%° (0.1t06.7)
50mg vs. 100mg Abdominal pain Lewis, 2009’ 3/35 5/35 0.6 -0.06 (-0.21 to 0.09) -0.09 (-0.32 to 0.14)
(0.2t02.3)
50mg vs. 100mg Abnormal vision Lewis, 2009’ 1/35 2/35 0.5 -0.03 (-0.12 t0 0.07) -0.07 (-0.31t0 0.16)
(0.0t05.3)
50mg vs. 100mg Allergy Lewis, 2009’ 0/35 2/35 0.2 -0.06 (-0.15t0 0.03) -0.24 (-0.48 t0 -0.01)
(0.0t0 4.0)
50mg vs. 100mg Anorexia Winner, 1/12 1/13 1.0 0.00 (-0.08 to 0.08) 0.00 (-0.23 t0 0.23)
2006 (0.1t0 15.4)
50mg vs. 200mg Anorexia Winner, 1/12 2/14 0.5 -0.07 (-0.30t0 0.17) -0.11 (-0.48 t0 0.27)
2006%° (0.1t05.3)
100mg vs. 200mg | Anorexia Winner, 1/13 2/14 0.5 -0.03 (-0.12 to 0.07) -0.07 (-0.31 to0 0.16)
2006 (0.0t0 5.3)
50mg vs. 100mg Anorexia Lewis, 2009’ 3/35 4/35 0.8 -0.03 (-0.17 t0 0.11) -0.05 (-0.28 t0 0.19)
Pandina, (0.21t03.1)
2010"
50mg vs. 100mg Any adverse event | Winner, 8/12 11/13 0.8 -0.12 (-0.46 to 0.22) -0.13 (-0.52 to 0.25)
2006" (0.5t01.4)
50mg vs. 200mg Any adverse event | Winner, 8/12 12/14 0.7 -0.11 (-0.32 t0 0.10) -0.13 (-0.36 t0 0.11)
2006 (0.3t01.4)
50mg vs. 100mg Any adverse event | Lewis, 2009’ 26/35 26/35 1.0 0.00 (-0.20 to 0.20) 0.00 (-0.23 t0 0.23)
(0.8t01.3)
100mg vs. 200mg | Any adverse event | Winner, 11/13 12/14 0.9 -0.03 (-0.25t0 0.19) -0.03 (-0.26 to 0.20)
2006%° (0.5t01.8)
50mg vs. 100mg Asthma Lewis, 2009’ 0/35 2/35 0.2 -0.06 (-0.15to 0.03) -0.24 (-0.48 to -0.01)
(0.0t0 4.0)
50mg vs. 100mg Back pain Lewis, 2009’ 0/35 2/35 0.2 -0.06 (-0.15t0 0.03) -0.24 (-0.48 t0 -0.01)
(0.0t0 4.0)
50mg vs. 100mg Bronchitis Winner, 0/12 1/13 0.4 -0.07 (-0.25t0 0.11) -0.27 (-0.65t0 0.11)
2006%° (0.0 t0 8.1)
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Appendix Table D53. Dose response effect on adverse effects with topiramate in children (results from randomized controlled clinical

trials) (continued

c Event_s/ Event_s/ . . Absolute risk Arcsine transformed
ompared randomized randomized | Relative risk - . .
doses Type of outcome Reference with smaller with larger (95% CI) difference Risk difference
d (95% ClI) (95% ClI)
ose dose
100mg vs. 200mg | Bronchitis Winner, 1/13 0/14 3.0 0.03 (-0.05t0 0.10) 0.17 (-0.06 to 0.40)
2006%° (0.1t071.2)
50mg vs. 100mg Conjunctivitis Lewis, 2009’ 3/35 1/35 3.0 0.06 (-0.05 t0 0.17) 0.13 (-0.11 to 0.36)
(0.3 10 27.5)
50mg vs. 100mg Cough Lewis, 2009’ 3/35 1/35 3.0 0.06 (-0.05 t0 0.17) 0.13 (-0.11 to 0.36)
(0.3 10 27.5)
50mg vs. 100mg Depression Pandina, 1/35 0/35 3.2 0.08 (-0.12 t0 0.28) 0.29 (-0.10 to 0.69)
2010" (0.1t0 72.5)
50mg vs. 100mg Diarrhea Winner, 0/12 1/13 0.4 -0.07 (-0.26 to 0.11) -0.27 (-0.66 to 0.11)
2006 (0.0t0 8.7)
50mg vs. 200mg Diarrhea Winner, 0/12 1/14 0.4 -0.07 (-0.25t0 0.11) -0.27 (-0.65t0 0.11)
2006%° (0.0 t0 8.1)
100mg vs. 200mg | Diarrhea Winner, 1/13 1/14 1.2 0.01 (-0.19 to 0.22) 0.02 (-0.36 t0 0.41)
2006 (0.1t0 16.7)
50mg vs. 200mg Difficulty Winner, 0/12 2/14 0.2 -0.14 (-0.36 to 0.07) -0.39 (-0.77 to0 -0.01)
concentration/attent | 2006™ (0.0to 4.1)
ion
100mg vs. 200mg | Difficulty Winner, 0/13 2/14 0.2 -0.14 (-0.36 to 0.07) -0.39 (-0.77 to 0.00)
concentration/attent | 2006 (0.0 to 4.4)
ion
50mg vs. 200mg Difficulty memory Winner, 0/12 1/14 0.4 -0.07 (-0.25t0 0.11) -0.27 (-0.65t0 0.11)
numbers 2006%° (0.0t0 8.1)
100mg vs. 200mg | Difficulty memory Winner, 0/13 1/14 0.3 -0.03 (-0.10 to 0.05) -0.17 (-0.40 to 0.06)
numbers 2006 (0.0 t0 7.9)
50mg vs. 100mg Difficulty with Pandina, 0/35 1/35 0.3 -0.03 (-0.10 to0 0.05) -0.17 (-0.40 to 0.06)
concentration or 2010" (0.0t0 7.9)
attention
50mg vs. 100mg Dizziness Lewis, 2009’ 2/35 3/35 0.7 -0.03 (-0.15 to 0.09) -0.06 (-0.29 to 0.18)
Pandina, (0.1t0 3.7)
2010"
50mg vs. 100mg Emotional lability Pandina, 1/35 0/35 3.0 0.03 (-0.05t0 0.10) 0.17 (-0.06 to 0.40)
2010 (0.1t071.2)
50mg vs. 100mg Eye pain Lewis, 2009’ 1/35 1/35 1.0 0.00 (-0.08 to 0.08) 0.00 (-0.23 t0 0.23)
(0.1t0 15.4)
50mg vs. 100mg Fatigue Winner, 0/12 1/13 0.3 -0.03 (-0.10to0 0.05) -0.17 (-0.40 to 0.06)
2006%° (0.0t0 7.9)
50mg s. 200mg Fatigue Winner, 0/12 2/14 0.2 -0.06 (-0.15 to 0.03) -0.24 (-0.48 to -0.01)
2006 (0.0 to0 4.0)
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Appendix Table D53. Dose response effect on adverse effects with topiramate in children (results from randomized controlled clinical

trials) (continued

Events/ Events/ Absolute risk Arcsine transformed
Compared f f randomized randomized | Relative risk diff isk diff
doses Type of outcome Reference with smaller with larger (95% CI) ifference Risk difference
dose dose (95% ClI) (95% ClI)
50mg vs. 100mg Fatigue Lewis, 2009’ 2/35 3/35 0.7 -0.03 (-0.15 t0 0.09) -0.06 (-0.29 t0 0.18)
Pandligla, (0.11t03.7)
2010
100mg vs. 200mg | Fatigue Winner, 1/13 2/14 0.5 -0.03 (-0.12 to 0.07) -0.07 (-0.31 to0 0.16)
2006" (0.0t05.3)
50mg vs. 100mg Fever Lewis, 2009’ 2/35 2/35 1.0 0.00 (-0.11 t0 0.11) 0.00 (-0.23 t0 0.23)
(0.1t06.7)
50mg vs. 100mg Infection, viral Winnﬁr, 1/12 1/13 1.2 0.01 (-0.19 t0 0.22) 0.02 (-0.36 to 0.41)
2006 (0.1t016.7)
50mg vs. 200mg Infection, viral Winngr, 1/12 2/14 0.5 -0.03 (-0.12 t0 0.07) -0.07 (-0.31t0 0.16)
2006 (0.0t05.3)
50mg vs. 100mg Infection, viral Lewis, 2009’ 1/35 3/35 0.3 -0.06 (-0.17 to 0.05) -0.13 (-0.36 to 0.11)
(0.0t0 3.1)
100mg vs. 200mg | Infection, viral Winngr, 1/13 2/14 0.5 -0.07 (-0.32 t0 0.18) -0.11 (-0.50 to 0.28)
2006 (0.1t05.2)
50mg vs. 100mg Injury Winnﬁr, 1/12 1/13 1.2 0.01 (-0.19 t0 0.22) 0.02 (-0.36 t0 0.41)
2006 (0.1t016.7)
50mg vs. 200mg Injury Winngr, 1/12 1/14 1.1 0.01 (-0.19 to 0.20) 0.01 (-0.37 t0 0.39)
2006 (0.1 to 15.5)
100mg vs. 200mg | Injury Winnﬁr, 1/13 1/14 1.0 0.00 (-0.08 to 0.08) 0.00 (-0.23 t0 0.23)
2006 (0.1t0 15.4)
50mg vs. 100mg Injury Lewis, 2009’ 3/35 4/35 0.8 -0.03 (-0.17 t0 0.11) -0.05 (-0.28 t0 0.19)
(0.2t0 3.1)
50mg vs. 100mg Insomnia Lewis, 2009’ 3/35 1/35 3.0 0.06 (-0.05 t0 0.17) 0.13 (-0.11 to 0.36)
;g:rfgli;\a, (0.3 to 27.5)
50mg vs. 200mg Language Winngr, 0/12 2/14 0.2 -0.14 (-0.36 to 0.07) -0.39 (-0.77 to0 -0.01)
problems 2006 (0.0t0 4.1)
100mg vs. 200mg | Language Winnﬁr, 0/13 2/14 0.2 -0.06 (-0.15 to 0.03) -0.24 (-0.48 to -0.01)
problems 2006 (0.0t0 4.0)
50mg vs. 100mg Mood problems Pandina, 1/35 1/35 1.2 0.01 (-0.19t0 0.22) 0.02 (-0.36t0 0.41)
2010" (0.1t016.7)
50mg vs. 200mg Mood problems Winnﬁr, 0/12 1/14 0.4 -0.07 (-0.25t0 0.11) -0.27 (-0.65 to 0.11)
2006 (0.0t0 8.1)
100mg vs. 200mg | Mood problems Winngr, 0/13 1/14 0.3 -0.03 (-0.10to0 0.05) -0.17 (-0.40 to 0.06)
2006 (0.0t0 7.9)
50mg vs. 100mg Nausea Lewis, 2009’ 2/35 3/35 0.7 -0.03 (-0.15 to 0.09) -0.06 (-0.29 to 0.18)
(0.1t03.7)
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Appendix Table D53. Dose response effect on adverse effects with topiramate in children (results from randomized controlled clinical

trials) (continued

Events/ Events/ . .
Compared randomized randomized | Relative risk Absolute risk Arcglne t.ransformed
doses Type of outcome Reference with smaller with larger (95% CI) difference Risk difference
dose dose (95% ClI) (95% ClI)
50mg vs. 100mg Nervousness Lewis, 2009’ 2/35 1/35 2.0 0.03 (-0.07 t0 0.12) 0.07 (-0.16 to0 0.31)
Pandina, (0.2t021.1)
2010"
50mg vs. 100mg Paresthesia Winner, 1/12 5/13 0.2 -0.27 (-0.57 to 0.02) -0.35 (-0.73 to 0.04)
2006" (0.0t0 1.7)
50mg vs. 200mg Paresthesia Winner, 1/12 5/14 0.2 -0.28 (-0.57 t0 0.01) -0.36 (-0.74 t0 0.02)
2006 (0.0t0 1.6)
100mg vs. 200mg | Paresthesia Winner, 5/13 5/14 1.0 0.00 (-0.16 to 0.16) 0.00 (-0.23 t0 0.23)
2006" (0.3103.2)
50mg vs. 100mg Paresthesia Lewis, 2009’ 8/35 4/35 2.0 0.11 (-0.06 to 0.29) 0.15 (-0.08 to 0.39)
(0.7 t0 6.0)
50mg vs. 100mg Pharyngitis Lewis, 2009’ 1/35 3/35 0.3 -0.06 (-0.17 to 0.05) -0.13 (-0.36 to 0.11)
(0.0t0 3.1)
50mg vs. 100mg Pneumonia Lewis, 2009’ 0/35 2/35 0.2 -0.06 (-0.15t0 0.03) -0.24 (-0.48 t0 -0.01)
(0.0t0 4.0)
50mg vs. 100mg Psychomotor Winner, 1/12 0/13 3.5 0.08 (-0.11 t0 0.28) 0.29 (-0.09 to 0.68)
slowing 2006 (0.2t0 77.9)
50mg vs. 200mg Psychomotor Winner, 1/12 1/14 11 0.01 (-0.19 to 0.20) 0.01 (-0.37 to 0.39)
slowing 2006" (0.1to 15.5)
100mg vs. 200mg | Psychomotor Winner, 0/13 1/14 0.3 -0.03 (-0.10 to0 0.05) -0.17 (-0.40 to 0.06)
slowing 2006 (0.0 t0 7.9)
50mg vs. 100mg Rhinitis Lewis, 2009’ 3/35 2/35 15 0.03 (-0.09 to 0.15) 0.06 (-0.18 to 0.29)
(0.3 t0 8.4)
50mg vs. 100mg Sinusitis Winner, 1/12 1/13 1.2 0.01 (-0.19t0 0.22) 0.02 (-0.36t0 0.41)
2006%° (0.1t016.7)
50mg vs. 200mg Sinusitis Winner, 1/12 2/14 0.5 -0.07 (-0.30t0 0.17) -0.11 (-0.48 to 0.27)
2006 (0.1t05.3)
100mg vs. 200mg | Sinusitis Winner, 1/13 2/14 0.5 -0.03 (-0.12 t0 0.07) -0.07 (-0.31t0 0.16)
2006%° (0.0t0 5.3)
50mg vs. 100mg Sinusitis Lewis, 2009’ 2/35 1/35 2.0 0.03 (-0.07 to 0.12) 0.07 (-0.16 to 0.31)
(0.2t021.1)
50mg vs. 100mg Somnolence Winner, 1/12 1/13 1.0 0.00 (-0.08 to 0.08) 0.00 (-0.23 t0 0.23)
2006" (0.1t0 15.4)
50mg vs. 200mg Somnolence Winner, 1/12 2/14 0.5 -0.03 (-0.12 t0 0.07) -0.07 (-0.31t0 0.16)
2006 (0.0t05.3)
50mg vs. 100mg Somnolence Lewis, 2009’ 0/35 2/35 0.2 -0.06 (-0.15 to 0.03) -0.24 (-0.48 to -0.01)
Pandina, (0.0t0 4.0)
2010"
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Appendix Table D53. Dose response effect on adverse effects with topiramate in children (results from randomized controlled clinical

trials) (continued

Events/ Events/ . .
Compared randomized randomized | Relative risk Absolute risk Arcglne t.ransformed
p
doses Type of outcome Reference with smaller with larger (95% CI) difference Risk difference
dose dose (95% ClI) (95% ClI)
100mg vs. 200mg | Somnolence Winner, 1/13 2/14 0.5 -0.03 (-0.12 t0 0.07) -0.07 (-0.31t0 0.16)
2006%° (0.0t05.3)
50mg vs. 100mg Taste perversion Lewis, 2009’ 1/35 3/35 0.3 -0.06 (-0.17 to 0.05) -0.13 (-0.36 to 0.11)
(0.0t0 3.1)
50mg vs. 100mg Upper respiratory Winner, 5/12 3/13 1.9 0.20 (-0.15 to 0.55) 0.22 (-0.17 to 0.61)
tract infection 2006" (0.6 t0 6.5)
50mg vs. 200mg Upper respiratory Winner, 5/12 3/14 1.8 0.17 (-0.17 to 0.51) 0.19 (-0.19 to 0.57)
tract infection 2006 (0.5106.1)
100mg vs. 200mg | Upper respiratory Winner, 3/13 3/14 1.0 0.00 (-0.13 t0 0.13) 0.00 (-0.23 t0 0.23)
tract infection 2006" (0.2 10 4.6)
50mg vs. 100mg Upper respiratory Lewis, 2009’ 7135 8/35 0.9 -0.03 (-0.22 t0 0.16) -0.03 (-0.27 t0 0.20)
tract infection (0.4102.2)
50mg vs. 100mg Vomiting Lewis, 2009’ 0/35 2/35 0.2 -0.06 (-0.15to 0.03) -0.24 (-0.48 to -0.01)
(0.0t0 4.0)
50mg vs. 100mg Weight decrease Winner, 2/12 2/13 1.2 0.02 (-0.26 to 0.30) 0.03 (-0.351t0 0.42)
2006%° (0.2t07.1)
50mg vs. 200mg Weight decrease Winner, 2/12 4/14 0.5 -0.06 (-0.19 to 0.07) -0.10 (-0.34 t0 0.13)
2006 (0.1t0 2.6)
50mg vs. 100mg Weight decrease Lewis, 2009’ 10/35 17/35 0.6 -0.20 (-0.42 t0 0.02) -0.21 (-0.44 t0 0.03)
(0.3t01.1)
100mg vs. 200mg | Weight decrease Winner, 2/13 4/14 0.5 -0.13 (-0.44 t0 0.18) -0.16 (-0.54 t0 0.22)
2006 (0.1t0 2.5)
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Appendix Table D54. Strength of evidence that divalproex sodium resulted in treatment discontinuation due to lack of efficacy (results
from randomized controlled clinical trial)5

. . Risk of . . Dose Strength .
Dose Rate, % RCTs | Children | Directness bi Consistency | Precision of Conclusion
ias response .
evidence
1000mg 0.0 1 148 Yes Low Not No Not Low Divalproex sodium 1000mg
[1.4] applicable applicable resulted in greater rates of
treatment discontinuation
due to lack of efficacy vs.
placebo, the data is sparse
250mg 1.2 1 156 Yes Low Not No Not Low Divalproex sodium 250mg
[1.4] applicable applicable did not result in greater
rates of treatment
discontinuation due to lack
of efficacy vs. placebo, the
data is sparse
500mg 41 1 147 Yes Low Not No Not Low Divalproex sodium 500mg
[1.4] applicable applicable did not result in greater
rates of treatment
discontinuation due to lack
of efficacy vs. placebo, the
data is sparse
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Appendix Table D55. Adverse effects with divalproex sodium vs. placebo in children (results from randomized controlled clinical trial

reviewed by the FDA® and published as a journal article)

Events/

Events/

Absolute risk

Outcome Dose I'\I’?izllc(e:)?nb?z's randomized [rate, %] randomized [rate, %] R%a;:;/ecrll)% difference
with drug with placebo 0 (95% CI)

Any adverse event | 1000mg Apostol, 2008° 48/75 [64.0] 42/73 [57.5] 1.1(09t01.4) 0.07 (-0.09to 0.22)
Low

250mg Apostol, 2008° 53/83 [63.9] 42/73 [57.5] 1.1 (0.9to 1.4) 0.06 (-0.09 to 0.22)
Low

500mg Apostol, 2008° 53/74 [71.6] 42/73 [57.5] 1.2 (1.0to 1.6) 0.14 (-0.01 to 0.29)
Low

Treatment 1000mg Apostol, 2008° 7175 [9.3] 1/73 [1.4] 6.8 (0.9 to 54.0) 0.08 (0.01 to 0.15)
discontinuation due Low

to adverse events 250mg Apostol, 2008° 2/83 [2.4] 1/73 [1.4] 1.8 (0.2 t0 19.0) 0.01 (-0.03 to 0.05)
Low

500mg Apostol, 2008° 0/74 [0.0] 1/73 [1.4] 0.3(0.0t0 7.9) -0.01 (-0.05to 0.02)

Low

Bold = significant at 95% confidence level | when 95% CI of absolute risk difference do not include 0
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Appendix Table D56. Adverse effects with divalproex sodium vs. placebo in children (results from low risk of bias randomized
controlled clinical trial)®

Event_s/ Event_s/ . . Absolute risk
Outcome Dose randomlze_d randomlze_d Relative risk difference
[rate, %] with [rate, %] with (95% CI)
(95% ClI)
drug placebo
Abdominal pain 1000mg 3/75 [4.0] 1/73[1.4] 2.9(0.3t027.4) 0.03 (-0.03 t0 0.08)
Abdominal pain 250mg 1/83[1.2] 1/73[1.4] 0.9 (0.1t013.8) 0.00 (-0.04 to 0.03)
Abdominal pain 500mg 6/74 [8.1] 1/73 [1.4] 5.9 (0.7 t0 48.0) 0.07 (0.00 to 0.14)
Ammonia increased 1000mg 4/75 [5.3] 0/73 [0.0] 8.8 (0.5 10 159.9) 0.05 (0.00 t0 0.11)
Ammonia increased 1000mg 8/75 [10.7] 5/73 [6.8] 1.6 (0.5t04.5) 0.04 (-0.051t0 0.13)
Ammonia increased 250mg 2/83 [2.4] 0/73 [0.0] 4.4 (0.2 10 90.3) 0.02 (-0.02 to 0.06)
Ammonia increased 250mg 4/83 [4.8] 5/73 [6.8] 0.7 (0.2t0 2.5) -0.02 (-0.09 to 0.05)
Ammonia increased 500mg 1/74 [1.4] 0/73 [0.0] 3.0(0.1t0 71.5) 0.01 (-0.02 to 0.05)
Ammonia increased 500mg 2/74 [2.7] 5/73 [6.8] 0.4 (0.1t0 2.0) -0.04 (-0.11 to 0.03)
Cough 1000mg 2/75[2.7] 3/73[4.1] 0.6 (0.1t0 3.8) -0.01 (-0.07 to 0.04)
Cough 250mg 1/83 [1.2] 3/73[4.1] 0.3(0.0t0 2.8) -0.03 (-0.08 to 0.02)
Cough 500mg 4/74 [5.4] 3/73[4.1] 1.3(0.3t05.7) 0.01 (-0.06 to 0.08)
Discontinued due to lack of efficacy 1000mg 0/75 [0.0] 1/73[1.4] 0.3(0.0t0 7.8) -0.01 (-0.05 to 0.02)
Discontinued due to lack of efficacy 250mg 1/83[1.2] 1/73[1.4] 0.9 (0.1t013.8) 0.00 (-0.04 to 0.03)
Discontinued due to lack of efficacy 500mg 3/74 [4.1] 1/73[1.4] 3.0 (0.31027.8) 0.03 (-0.03 t0 0.08)
Fatigue 1000mg 6/75 [8.0] 4/73 [5.5] 1.5(0.4t05.0) 0.03 (-0.06 t0 0.11)
Fatigue 250mg 1/83 [1.2] 4/73 [5.5] 0.2(0.0t01.9) -0.04 (-0.10to0 0.01)
Fatigue 500mg 1/74 [1.4] 4/73 [5.5] 0.2(0.0t02.2) -0.04 (-0.10t0 0.02)
Gastroenteritis viral 1000mg 4/75 [5.3] 1/73[1.4] 3.9 (0.4t0 34.0) 0.04 (-0.02 t0 0.10)
Gastroenteritis viral 250mg 4/83 [4.8] 1/73[1.4] 3.5 (0.4 10 30.8) 0.03 (-0.02 to 0.09)
Gastroenteritis viral 500mg 1/74 [1.4] 1/73[1.4] 1.0 (0.1t0 15.5) 0.00 (-0.04 to 0.04)
Influenza 1000mg 3/75[4.0] 5/73 [6.8] 0.6 (0.1t02.4) -0.03 (-0.10 t0 0.04)
Influenza 250mg 1/83 [1.2] 5/73 [6.8] 0.2(0.0t0 1.5) -0.06 (-0.12t0 0.01)
Influenza 500mg 5/74 [6.8] 5/73 [6.8] 1.0 (0.3t03.3) 0.00 (-0.08 to 0.08)
Nasopharyngitis 1000mg 3/75 [4.0] 6/73 [8.2] 0.5(0.1t01.9 -0.04 (-0.12 t0 0.03)
Nasopharyngitis 250mg 5/83 [6.0] 6/73 [8.2] 0.7(0.2t0 2.3) -0.02 (-0.10 to0 0.06)
Nasopharyngitis 500mg 5/74 [6.8] 6/73 [8.2] 0.8 (0.3t0 2.6) -0.01 (-0.10 to 0.07)
Nausea 1000mg 7/7519.3] 3/73 [4.1] 2.3(0.61038.4) 0.05 (-0.03 t0 0.13)
Nausea 250mg 5/83 [6.0] 3/73 [4.1] 1.5(0.4t05.9) 0.02 (-0.05 to 0.09)
Nausea 500mg 6/74 [8.1] 3/73 [4.1] 2.0(0.5t07.6) 0.04 (-0.04t0 0.12)
Pharyngolaryngeal pain 1000mg 1/75[1.3] 3/73 [4.1] 0.3(0.0t0 3.0) -0.03 (-0.08 t0 0.02)
Pharyngolaryngeal pain 250mg 1/83[1.2] 3/73 [4.1] 0.3(0.0t0 2.8) -0.03 (-0.08 to 0.02)
Pharyngolaryngeal pain 500mg 5/74 [6.8] 3/73 [4.1] 1.6 (0.4t0 6.6) 0.03 (-0.05 t0 0.10)
Somnolence 1000mg 4/75 [5.3] 1/73 [1.4] 3.9 (0.4 t0 34.0) 0.04 (-0.02 to 0.10)
Somnolence 250mg 2/83 [2.4] 1/73[1.4] 1.8 (0.2 t0 19.0) 0.01 (-0.03 to 0.05)
Somnolence 500mg 4/74 [5.4] 1/73[1.4] 3.9 (0.51t0 34.5) 0.04 (-0.02 t0 0.10)
Treatment discontinuation 1000mg 13/75 [17.3] 6/73 [8.2] 2.1(0.8t05.3) 0.09 (-0.02 to 0.20)
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Appendix Table D56. Adverse effects with divalproex sodium vs. placebo in children (results from low risk of bias randomized

controlled clinical trial) (continued)

Event_s/ Event_s/ . . Absolute risk
Outcome Dose randomlze_d randomlze_d Relative risk difference
[rate, %] with [rate, %] with (95% CI) o
dru lacebo (95% Cl)
9 p
Treatment discontinuation 250mg 8/83 [9.6] 6/73 [8.2] 1.2(0.4t03.2) 0.01 (-0.08 t0 0.10)
Treatment discontinuation 500mg 12/74 [16.2] 6/73 [8.2] 2.0(0.8t05.0) 0.08 (-0.03 10 0.18)
Upper respiratory tract infection 1000mg 4/75 [5.3] 5/73 [6.8] 0.8(0.2t0 2.8) -0.02 (-0.09 to 0.06)
Upper respiratory tract infection 250mg 12/83 [14.5] 5/73 [6.8] 2.1(0.8t05.7) 0.08 (-0.02 t0 0.17)
Upper respiratory tract infection 500mg 3/74 [4.1] 5/73 [6.8] 0.6 (0.1t0 2.4) -0.03 (-0.10 to 0.05)
Viral infection 1000mg 0/75 [0.0] 2/73 [2.7] 0.2(0.0t0 4.0 -0.03 (-0.07 t0 0.02)
Viral infection 250mg 3/83 [3.6] 2/73 [2.7] 1.3(0.2t07.7) 0.01 (-0.05 to 0.06)
Viral infection 500mg 4/74 [5.4] 2/73 [2.7] 2.0(0.4t010.4) 0.03 (-0.04 to 0.09)
Vomiting 1000mg 3/75[4.0] 1/73 [1.4] 2.9(0.3t027.4) 0.03 (-0.03 to 0.08)
Vomiting 250mg 2/83 [2.4] 1/73[1.4] 1.8 (0.2 t0 19.0) 0.01 (-0.03 to 0.05)
Vomiting 500mg 4/74 [5.4] 1/73[1.4] 3.9 (0.51t0 34.5) 0.04 (-0.02 t0 0.10)
Weight gain 1000mg 5/75 [6.7] 1/73[1.4] 4.9 (0.6 t0 40.7) 0.05 (-0.01t0 0.12)
Weight gain 250mg 5/83 [6.0] 1/73 [1.4] 4.4 (0.5 10 36.8) 0.05 (-0.01 t0 0.10)
Weight gain 500mg 1/74 [1.4] 1/73 [1.4] 1.0 (0.1to 15.5) 0.00 (-0.04 to 0.04)
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Appendix Table D57. Dose response in adverse effects with divalproex sodium in children (results from randomized controlled clinical

trial)>®
Events/ Events/ Absolute risk Arcsine
randomized randomized Relative risk ; transformed
Compared doses Type of outcome Reference . - difference . .
W|thdsmaller W|t2 larger (95% CI) (95% CI) Rlslzgggf/feé:e)nce
ose ose Q
250mg vs. 500mg Abdominal pain Apostol, 2008° 1/83 6/74 0.1 -0.07 -0.18
(0.0t 1.2) (-0.14 t0 0.00) (-0.34 to -0.02)
250mg vs. 1000mg Abdominal pain Apostol, 2008° 1/83 3/75 0.3 -0.03 -0.09
(0.0t0 2.8) (-0.08 t0 0.02) (-0.25 t0 0.06)
500mg vs. 1000mg Abdominal pain Apostol, 2008° 6/74 3/75 2.0 0.04 0.09
(0.5t07.8) (-0.041t00.12) (-0.07 t0 0.25)
250mg vs. 500mg Ammonia increased | Apostol, 2008° 2/83 1/74 1.8 0.01 0.04
(0.21019.3) (-0.03 t0 0.05) (-0.12 t0 0.20)
250mg vs. 500mg Ammonia increased | Apostol, 2008° 4/83 2/74 1.8 0.02 0.06
(>90 micromol/L) (0.3t09.5) (-0.04 to 0.08) (-0.10t0 0.21)
250mg vs. 1000mg Ammonia increased | Apostol, 2008° 2/83 4/75 0.5 -0.03 -0.08
(0.1t02.4) (-0.09 t0 0.03) (-0.23 10 0.08)
250mg vs. 1000mg Ammonia increased | Apostol, 2008° 4/83 8/75 0.5 -0.06 -0.11
(>90 micromol/L) (0.1t01.4) (-0.14 t0 0.03) (-0.27 t0 0.04)
500mg vs. 1000mg Ammonia increased | Apostol, 2008° 1/74 4/75 0.3 -0.04 -0.12
(0.0t02.2) (-0.10 t0 0.02) (-0.28 t0 0.04)
500mg vs. 1000mg Ammonia increased | Apostol, 2008° 2/74 8/75 0.3 -0.08 -0.17
(>90 micromol/L) (0.1t01.2) (-0.16 to0 0.00) (-0.33t0 -0.01)
250mg vs. 500mg Any adverse event Apostol, 2008° 53/83 53/74 0.9 -0.08 -0.08
(0.7t0 1.2) (-0.22 10 0.07) (-0.24 10 0.07)
250mg vs. 1000mg Any adverse event Apostol, 2008° 53/83 48/75 1.0 0.00 0.00
(0.8t01.3) (-0.15 10 0.15) (-0.16 t0 0.15)
500mg vs. 1000mg Any adverse event Apostol, 2008° 53/74 48/75 11 0.08 0.08
(09t 14 (-0.07 10 0.23) (-0.08 t0 0.24)
250mg vs. 500mg Cough Apostol, 2008° 1/83 4/74 0.2 -0.04 -0.12
(0.0t 1.9) (-0.10t0 0.01) (-0.28 10 0.03)
250mg vs. 1000mg Cough Apostol, 2008° 1/83 2175 0.5 -0.01 -0.05
(0.0t04.9) (-0.06 t0 0.03) (-0.21 10 0.10)
500mg vs. 1000mg Cough Apostol, 2008° 4/74 2175 2.0 0.03 0.07
(0.4 10 10.7) (-0.04 t0 0.09) (-0.09t0 0.23)
250mg vs. 500mg Fatigue Apostol, 2008° 1/83 1/74 0.9 0.00 -0.01
(0.1t0 14.0) (-0.04 t0 0.03) (-0.16 t0 0.15)
250mg vs. 1000mg Fatigue Apostol, 2008° 1/83 6/75 0.2 -0.07 -0.18
(0.0t 1.2) (-0.13 t0 0.00) (-0.33 to -0.02)
500mg vs. 1000mg Fatigue Apostol, 2008° 1/74 6/75 0.2 -0.07 -0.17
(0.0to1.4) (-0.13 t0 0.00) (-0.33 to -0.01)
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Appendix Table D57. Dose response in adverse effects with divalproex sodium in children (results from randomized controlled clinical

trial) (continued)

Events/ Events/ Absolute risk Arcsine
c randomized randomized Relative risk . transformed
ompared doses Type of outcome Reference . - difference : h
with smaller with larger (95% CI) (95% Cl) Risk difference
dose dose (95% CI)

250mg vs. 500mg Gastroenteritis viral Apostol, 2008° 4/83 1/74 3.6 0.03 0.10
(0.41031.2) (-0.02 t0 0.09) (-0.05 t0 0.26)

250mg vs. 1000mg Gastroenteritis viral Apostol, 2008° 4/83 4/75 0.9 -0.01 -0.01
(0.2t0 3.5) (-0.07 t0 0.06) (-0.17 10 0.14)

500mg vs. 1000mg Gastroenteritis viral Apostol, 2008° 1/74 4/75 0.3 -0.04 -0.12
(0.0t02.2) (-0.10 t0 0.02) (-0.28 t0 0.04)

250mg vs. 500mg Infection, viral Apostol, 2008° 3/83 4/74 0.7 -0.02 -0.04
(0.2t02.9) (-0.08 t0 0.05) (-0.20t0 0.11)

250mg vs. 1000mg Infection, viral Apostol, 2008° 3/83 0/75 6.3 0.04 0.19
(0.3t0 120.6) (-0.01 t0 0.08) (0.04 to 0.35)

500mg vs. 1000mg Infection, viral Apostol, 2008° 4/74 0/75 9.1 0.05 0.23
(0.5 to 166.5) (0.00t0 0.11) (0.07 to 0.40)

250mg vs. 500mg Influenza Apostol, 2008° 1/83 5/74 0.2 -0.06 -0.15
(0.0to 1.5) (-0.12 10 0.01) (-0.31 t0 0.00)

250mg vs. 1000mg Influenza Apostol, 2008° 1/83 3/75 0.3 -0.03 -0.09
(0.0t0 2.8) (-0.08 t0 0.02) (-0.25 t0 0.06)

500mg vs. 1000mg Influenza Apostol, 2008° 5/74 3/75 1.7 0.03 0.06
(0.4t06.8) (-0.04 t0 0.10) (-0.10t0 0.22)

250mg vs. 500mg Nasopharyngitis Apostol, 2008° 5/83 5/74 0.9 -0.01 -0.01
(0.3t03.0) (-0.08 t0 0.07) (-0.17t0 0.14)

250mg vs. 1000mg Nasopharyngitis Apostol, 2008° 5/83 3/75 15 0.02 0.05
(0.4t06.1) (-0.05 t0 0.09) (-0.11 t0 0.20)

500mg vs. 1000mg Nasopharyngitis Apostol, 2008° 5/74 3/75 1.7 0.03 0.06
(0.4t06.8) (-0.04 t0 0.10) (-0.10t0 0.22)

250mg vs. 500mg Nausea Apostol, 2008° 5/83 6/74 0.7 -0.02 -0.04
(0.2t02.3) (-0.10 to 0.06) (-0.20t0 0.12)

250mg vs. 1000mg Nausea Apostol, 2008° 5/83 7175 0.6 -0.03 -0.06
(0.2t01.9) (-0.12 t0 0.05) (-0.22 t0 0.09)

500mg vs. 1000mg Nausea Apostol, 2008° 6/74 7175 0.9 -0.01 -0.02
(0.3t02.5) (-0.10 t0 0.08) (-0.18 10 0.14)

250mg vs. 500mg Pharyngolaryngeal Apostol, 2008° 1/83 5/74 0.2 -0.06 -0.15
pain (0.0t0 1.5) (-0.12t0 0.01) (-0.31 t0 0.00)

250mg vs. 1000mg Pharyngolaryngeal Apostol, 2008° 1/83 1/75 0.9 0.00 -0.01
pain (0.1t014.2) (-0.04 t0 0.03) (-0.16 t0 0.15)

500mg vs. 1000mg Pharyngolaryngeal Apostol, 2008° 5/74 1/75 51 0.05 0.15
pain (0.6 t0 42.3) (-0.01t00.12) (-0.01t0 0.31)

250mg vs. 500mg Somnolence Apostol, 2008° 2/83 4/74 0.4 -0.03 -0.08
(0.1t02.4) (-0.09 t0 0.03) (-0.24 10 0.08)

250mg vs. 1000mg Somnolence Apostol, 2008° 2/83 4/75 0.5 -0.03 -0.08
(0.1t02.4) (-0.09 t0 0.03) (-0.23 10 0.08)
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Appendix Table D57. Dose response in adverse effects with divalproex sodium in children (results from randomized controlled clinical
trial) (continued)

Events/ Events/ Absolute risk Arcsine
randomized randomized Relative risk . transformed
Compared doses Type of outcome Reference . - difference : h
with smaller with larger (95% CI) (95% Cl) Risk difference
dose dose (95% CI)
500mg vs. 1000mg Somnolence Apostol, 2008° 4/74 4/75 1.0 0.00 0.00
(0.3t03.9) (-0.07 t0 0.07) (-0.16 t0 0.16)
250mg vs. 500mg Upper respiratory Apostol, 2008° 12/83 3/74 3.6 0.10 0.19
tract infection (1.0t0 12.1) (0.02t0 0.19) (0.03t0 0.34)
250mg vs. 1000mg Upper respiratory Apostol, 2008° 3/74 4/75 0.8 -0.01 -0.03
tract infection (0.2t0 3.3) (-0.08 to 0.06) (-0.19t0 0.13)
250mg vs. 1000mg Upper respiratory Apostol, 2008° 12/83 4/75 2.7 0.09 0.16
tract infection (0.910 8.0) (0.00t0 0.18) (0.00t0 0.31)
250mg vs. 500mg Vomiting Apostol, 2008° 2/83 4/74 0.4 -0.03 -0.08
(0.1t02.4) (-0.09 t0 0.03) (-0.24 t0 0.08)
250mg vs. 1000mg Vomiting Apostol, 2008° 2/83 3/75 0.6 -0.02 -0.05
(0.1t03.5) (-0.07 t0 0.04) (-0.20t0 0.11)
500mg vs. 1000mg Vomiting Apostol, 2008° 4/74 3/75 14 0.01 0.03
(0.3t05.8) (-0.05 t0 0.08) (-0.131t00.19)
250mg vs. 500mg Weight increased Apostol, 2008° 5/83 1/74 45 0.05 0.13
(0.5 10 37.3) (-0.01 t0 0.10) (-0.03 t0 0.29)
250mg vs. 1000mg Weight increased Apostol, 2008° 1/74 5/75 0.2 -0.05 -0.14
(0.0to 1.7) (-0.12 10 0.01) (-0.31t0 0.02)
250mg vs. 1000mg Weight increased Apostol, 2008° 5/83 5/75 0.9 -0.01 -0.01
(0.3t03.0) (-0.08 t0 0.07) (-0.17t0 0.14)
250mg vs. 500mg Any adverse event U.S. Food and 54/83 53/74 0.9 -0.07 0.00
Drug . (0.7t0 1.2) (-0.21 t0 0.08) (-0.23 t0 0.08)
Administration
250mg vs. 1000mg Any adverse event U.S. Food and 54/83 48/75 1.0 0.01 0.00
Drug 3 (0.81t01.3) (-0.14 t0 0.16) (-0.15t0 0.17)
Administration
500mg vs. 1000mg Any adverse event U.S. Food and 53/74 48/75 1.1 0.08 0.00
Drug . (0.9to 1.4) (-0.07 t0 0.23) (-0.07 t0 0.25)
Administration
250mg vs. 1000mg Serious adverse U.S. Food and 1/83 1/75 0.9 0.00 -0.01
effects Drug (0.1t0 14.2) (-0.04 to0 0.03) (-0.16 t0 0.15)

Administration®
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Appendix Table D58. Adverse effects with propranolol, 80mg/day, vs. placebo in children (results from medium risk of bias randomized

controlled clinical trial)®

Events/ Events/
Outcome Randomized Randomized Relative risk Absolute risk difference
[rate, %] [rate, %] (95% CI) (95% CI)
with drug with placebo

Abdominal pain 2/22 2/17 0.8(0.1t04.9) -0.03 (-0.22t0 0.17)
[9.1] [11.8]

Amenorrhea 2/22 0/17 3.9 (0.2t0 76.5) 0.09 (-0.06 to 0.24)
[9.1] [0.0]

Anorexia 1/22 0/17 2.3(0.1t054.3) 0.05 (-0.08 t0 0.17)
[4.5] [0.0]

Depression 1/22 0/17 2.3(0.1t054.3) 0.05 (-0.08 t0 0.17)
[4.5] [0.0]

Fatigue 3/22 0/17 5.5(0.31t099.4) 0.14 (-0.03 to 0.30)
[13.6] [0.0]

General worsening of behavior 2/22 0/17 3.9(0.21t0 76.5) 0.09 (-0.06 to 0.24)
[9.1] [0.0]

Increased appetite 3/22 1/17 2.3(0.31020.4) 0.08 (-0.10 to 0.26)
[13.6] [5.9]

Menorrhagia 1/22 0/17 2.3(0.1t054.3) 0.05 (-0.08 to 0.17)
[4.5] [0.0]

Nausea 2122 0/17 3.9(0.2t0 76.5) 0.09 (-0.06 to 0.24)
[9.1] [0.0]

Vomiting 1/22 0/17 2.3(0.1t054.3) 0.05 (-0.08 t0 0.17)
[4.5] [0.0]

Weight gain 2/22 0/17 3.9(0.2t0 76.5) 0.09 (-0.06 to 0.24)
[9.1] [0.0]

Worsening of headache 2/22 1/17 1.5(0.2t0 15.7) 0.03 (-0.13 to 0.20)
[9.1] [5.9]
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Appendix Table D59. Treatment discontinuation with antidepressant trazodone vs. placebo in children
(results from low risk of bias randomized controlled clinical trial)*

Events/ Events/ Absolute risk
Randomized Randomized Relative risk -
Outcome Dose difference
[rate, %] [rate, %] (95% CI) (95% CI)
with drug with placebo °
Treatment 1mg/kg/day divided 2/20 3/20 0.7 (0.1to0 3.6) -0.05 (-0.25t0 0.15)
discontinuation into 3 doses [10.0] [15.0]
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Appendix Table D60. Adverse effects with clonidine, 25-50ug/day, vs. placebo in children (results from low risk of bias randomized

controlled clinical trial)?

Events/ Events/ Absolute risk
Outcome Randomized Randomized Relative risk difference
[rate, %] [rate, %] (95% CI) (95% CI)
with drug with placebo
Any adverse event 11/28 6/29 1.9(0.8t04.4) 0.19 (-0.05t0 0.42)
[39.3] [20.7]
Disturbed rhythms of the sleep-waking cycle and menstruation 1/28 0/29 3.1(0.1t073.1) 0.04 (-0.06 to 0.13)
[3.6] [0.0]
Fatigue 8/28 2/29 4.1(1.0to 17.8) 0.22 (0.03 to 0.41)
[28.6] [6.9]
Irritability 0/28 1/29 0.3(0.0t08.1) -0.03 (-0.13 to 0.06)
[0.0] [3.4]
Nausea 2/28 3/29 0.7 (0.1t0 3.8) -0.03 (-0.18t0 0.11)
[7.1] [10.3]
Pain in the right temporal region throughout treatment that ceased 1/28 0/29 3.1(0.1t073.1) 0.04 (-0.06 to 0.13)
at the end of treatment [3.6] [0.0]
Treatment discontinuation due to adverse events 1/28 0/29 3.1(0.1t073.1) 0.04 (-0.06 to 0.13)
[3.6] [0.0]

Bold = significant at 95% CI when 95% CI of absolute risk difference do not include 0
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Appendix Table D61. Adverse effects with magnesium, 9mg/kg/day, vs. placebo in children (results from medium risk of bias

randomized controlled clinical trials)®™
Events/ Events/
Outcome Randomized Randomized Relative risk Absolute risk difference
[rate, %] [rate, %] (95% CI) (95% CI)
with drug with placebo
Diarrhea 11/58 4/60 2.8(1.0to 8.4) 0.12 (0.00 to 0.24)
[19.0] [6.7]
Treatment discontinuation 16/58 16/60 1.0(0.6to 1.9) 0.01 (-0.15to 0.17)
[27.6] [26.7]
Treatment discontinuation because 1/58 2/60 0.5(0.0to 5.6) -0.02 (-0.07 to 0.04)
headache was resolved [1.7] [3.3]
Treatment discontinuation due to 3/58 1/60 3.1(0.3to 29.0) 0.04 (-0.03to 0.10)
adverse events [5.2] [1.7]
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Appendix Table D62. Comparative safety of topiramate vs. sodium valproate in preventing migraine in children (results from a
randomized controlled clinical trial with unclear risk of bias)"

Events/randomized in active

Definition of the Active vs. control drug control group Relative risk Absolute risk difference
outcome ’ . . (95% CI) (95% CI)
Rate in active [control] group, %
Nausea Topiramate, 1-3mg/kg vs. 1/28 2.2(0.1t050.7) 0.04 (-0.07 to 0.14)
Sodium valproate,10-15mg/kg 0/20
3.6 [0.0]
Mood changes Topiramate, 1-3mg/kg vs. 1/28 2.2(0.1t050.7) 0.04 (-0.07 to 0.14)
Sodium valproate,10-15mg/kg 0/20
3.6 [0.0]
Weight loss Topiramate, 1-3mg/kg vs. 1/28 2.2(0.1t050.7) 0.04 (-0.07 to 0.14)
Sodium valproate,10-15mg/kg 0/20
3.6 [0.0]
Weakness Topiramate, 1-3mg/kg vs. 1/28 2.2(0.1t050.7) 0.04 (-0.07 to 0.14)
Sodium valproate,10-15mg/kg 0/20
3.6 [0.0]
Raised liver Topiramate, 1-3mg/kg vs. 1/28 2.2(0.1t050.7) 0.04 (-0.07 to 0.14)
transaminase Sodium valproate,10-15mg/kg 0/20
3.6 [0.0]
Drowsiness Topiramate, 1-3mg/kg vs. 1/28 2.2(0.1t050.7) 0.04 (-0.07 to 0.14)
Sodium valproate,10-15mg/kg 0/20
3.6 [0.0]
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Egger J, McEwen L. Controlled study on the effectivity of hyposensitisation in children with food-induced
migraine. Monatsschrift fur Kinderheilkunde; 1997: S21. Language

Egger J, Stolla A, McEwen L. Controlled study on the effectivity of hyposensibilisation due to enzyme
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defined types of headaches in children and adolescents. Schweizerische Medizinische Wochenschrift
Supplementum; 1994: 64-6. Not eligible exposure

Haddock CK, Rowan AB, Andrasik F, et al. Home-based behavioral treatments for chronic benign headache: a
meta-analysis of controlled trials. Cephalalgia 1997 Apr; 17(2):113-8; PMID: 9137849. Not eligible exposure

Hall GC, Brown MM, Mo J, et al. Triptans in migraine: the risks of stroke, cardiovascular disease, and death in
practice. Neurology 2004 Feb 24; 62(4):563-8; PMID: 14981171. Not eligible exposure

Hamalainen M, Jones M, Loftus J, et al. Sumatriptan nasal spray for migraine: a review of studies in patients
aged 17 years and younger. International Journal of Clinical Practice 2002 Nov; 56(9):704-9; PMID:
12469987. Not eligible exposure

Hamalainen ML, Hoppu K, Santavuori P. Sumatriptan for migraine attacks in children: a randomized placebo-
controlled study. Do children with migraine respond to oral sumatriptan differently from adults? Neurology
1997 Apr; 48(4):1100-3; PMID: 9109909. Not eligible target population

Hamalainen ML, Hoppu K, Santavuori PR. Oral dihydroergotamine for therapy-resistant migraine attacks in
children. Pediatr Neurol 1997 Feb; 16(2):114-7; PMID: 9090684. Not eligible target population

Hershey AD. Adolescents with migraine: nature vs nurture. Neurology 2007 Jul 3; 69(1):12-3; PMID:
17606876. Comment

Hershey AD, Powers SW, Bentti AL, et al. Effectiveness of amitriptyline in the prophylactic management of
childhood headaches. Headache 2000 Jul-Aug; 40(7):539-49; PMID: 10940092. Not eligible outcomes

Hershey AD, Powers SW, LeCates S, et al. Effectiveness of nasal sumatriptan in 5- to 12-year-old children.
Headache 2001 Jul-Aug; 41(7):693-7; PMID: 11554957. Not eligible target population

Hershey AD, Powers SW, Vockell A-LB, et al. Coenzyme Q10 deficiency and response to supplementation in
pediatric and adolescent migraine. Headache 2007 Jan; 47(1):73-80; PMID: 17355497. Not eligible exposure

Hirfanoglu T, Serdaroglu A, Gulbahar O, et al. Prophylactic drugs and cytokine and leptin levels in children
with migraine. Pediatric Neurology 2009 Oct; 41(4):281-7; PMID: 19748048. Not eligible outcomes

Hoffman L, Mayzell G, Pedan A, et al. Evaluation of a monthly coverage maximum (drug-specific quantity
limit) on the 5-HT1 agonists (triptans) and dihydroergotamine nasal spray. Journal of Managed Care Pharmacy
2003 Jul-Aug; 9(4):335-45; PMID: 14613452. Not eligible exposure

E-5



100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114,

115.

116.

117.

118.

Holtmann M, Opp J, Tokarzewski M, et al. Human epilepsy, episodic ataxia type 2, and migraine. Lancet 2002
Jan 12; 359(9301):170-1; PMID: 11809294. Comment

lannetti P, Spalice A, lannetti L, et al. Residual and persistent Adie's pupil after pediatric ophthalmoplegic
migraine. Pediatric Neurology 2009 Sep; 41(3):204-6; PMID: 19664538. Not eligible outcomes
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